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Solid Geometry: 
| OR, | 
Foundation of Meaſuring, 
Ofall Manner of 


Solid Bodies.“ 


4 
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Moſt accurately Demonſtrated in various Pro- 


poſitions; and applied to Practice in the ex- 
act Menſuration of Timber or Stone (though 
never ſo irregular) being of great Uſe to all 
Carpenters, Bricklayers and Maſons, &c. 


BUT = 


Particularly intended, for the true Gauging of 
all Manner of Veſſels, of what Form or Figure ſo- | 
| ever; either in whole or in part: As Wine, Beer- 
Casks, Brewers-Tuns and Coppers, Backs or Coulers. | |} 
Being very uſcful for all Gaugers, Generals, Surveyors, | | 
Superviſors, and all other Gaugers, &c. 


| To which is now added, 


| R very neceſſary Appendix explaining and facila- 

ting the former Work, in the Practical Part thereof; ö 
| 1 ſingular Uſe to all Perſons concern d there- | | 
| 1m:-The like not Extant in the Enghſh Tongue. 


8 


_—_—_. 


— — 


. : 
| Recommended to the Reader by the Royal Society. 


0 N DO N: Printed for F. Conyers at the Bible and Anchor 
| near St. Peter's Church in Cornbill, 1703. 
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BO SOSANAAIDEIAS LOSE DEDE 
LIELSSEFNSIIIALIIFSIIEATEE SIS 


ASASIEFSS 
Aa ae ro ded, eee th 
EE 8 Sf SIS 
To the” 


[READER 


Bout feven years fince 
Iereſobved theſe fol- 
lowing propoſitions, 
TH with others of the 
Y like nature ; but did 
not intend ever to 
have publiſhed them : But being over- 
perſwaded by ſome of my Friends, 
I have here made ſo many of them 
publick, as I thought would be con- 
venient to what here 1 15 intended. 


1 
. 
7 * 


A3 Here 


To the Reader. 


Here I ought to acknowledge that 
great Reſpec which I owe to my i- 
Worthy Friend Mr. ohn Collins, one 
| of the Royal Society; which pro- 
( 


c 
pounded to me about 6 years fince, If 
that propoſition of the ſecond Secti- 

© ons of the Sphere and S pheroide; and 
| alſo in giving me Information, and 
| belping me to ſuch Books as might | 
be moſt advandageous : Further, not |, 


1 only I, but all Lovers of the Mathe- 
1 maticks are very much oblieged to 

this our Worthy Friend for his good 
| Intelligence, great care in ſending | 


for Books from beyond the Seas, and 
his continual love in promoting the 
Mathematicks, and Mathematical 
Men. 


0 — 
3 4 yy CET. —, 


For 


To the Reader. 
Foraſmuch as throughout this little 
hat Tract, here is much ule made of Pa- 
my Jrallelepipedons, Priſmes and Pyramides: 
ne think fit, a little to infiſt thereon 3 
ro- {chiefly for the young Learners ſakes, 
1 for which this is only intended. 
Ti- | 1 
nd In the Diagram, 
nd} Let there be a Solid, as POHG 
ht V FIR; the plane PO H G parallel 
ot equal and alike to the plane RI FV; 
ge- Further, POI R, is parallel equal 
to and like to the plane G HFV: Yet 
od | further, the plane OH FI is parallel 
ng | equal and like the plane PRVG: 
nd | ſuch a Solid is called a Parallelepipedon. 
he Letthere be a Solid as G H D EV 
al] F, the plane GE V is parallel equal 
and like the plane HDF; Further, 
the planes HG FV and DEVFare 
alike and the line FV common to 
both: ſuch a Solid is called a Priſme. 
Let there be a Solid as HB CD F, 
örthe planet B CF, CDF, DH F and 
f | A4 HB F 


— — ——— FE 
T- * o - 


To the Reader. 
HB F all meet at the point F, Inch a | 
Solid 1 is called a Pyramide. | 
Further, ä 
Py ramides, Priſmes and Parallelepi- 
„ upon the ſame Baſe and Alti- 
tude, are as, one, one and a half, and | 
three, that is, if the Pyramide be 4, 
the priſme will be 6, and the rr 
pipedon will be 12. EB 
An Example in Numbers. 
If PG, 6; PO, 8; and HF the 
Altitude be 9; Then multiply 6 by 8, 
and the product will be 48, the Area 
PO HG. this Area mulcipiyed by 9 
the Altitude, the product is 432, the 
parallelepipedon POHGVFI R, if 
the Area 15 be multiplyed by half 9 
that is 45 the product will be ** 
equal to AS. of the Boſe POHG | 
_ altitude H F. | 
If the Area POHG, 48, be mul- 
tiplyed by one third of , * is by 3, 
— gn of will be 144 equal to a y- 
ramide whoſe Baſe is POHG and 
altitude H F. To 


Ir o find the ſolidity 


110 by 4 
Area H 18 C D, 
by 3, that is one third of the Altitude 
H F, the be: roduct will oF 120, the py- 


To the Reader. 


* HDE V F. 
; CH, ; HF 93 


Let GE, 1 
multiply 10 by h and the product will 
be 8o the Fs. GHDE „this Lo be- 


ing multiplyed by half the altitude 
IHF, 9; that is, 
be 360, the priſme G HD E VF. 


71 
| To find the ſalidht of the i HRC PF. 


45 the product will 


Let HD, 103 HB, 45 multiply 
the product will be 40, the 
this Area — 4 ed 


en H 


br. 


To the Reader. 


To find the ſolidity of a Solid, that hath \ 
one of its Baſes an Ellipfis and the 
other Baſe a Circle, theſe two Bales | 
are ſuppoſed to be parallel. .| 

In ſuch a Solid, the fides being conti- 

nued will never meet at a point as in 

circular and Elliptick cones, and there- 


fore the general Rule will not reſolve }] 


theſe kind of Solide: therefore con- 
ſider it thus; = Let 


To ibe Reader. | 
let PE be equal to the Tranſverſe 


diameter in an Elipſes, P A its Conte 


Jagate diameter. Let RV and RI be 
the diameters of a Circle. Firſt, Let 


there be made a Rectangled figure of 
the Tranſverſe and Conjugate diame- 
ters of the Ellipſis, as PACE. Let 
there be a ſquare made of the diame- 
ter RV, as RIF V. Let the altitude 
of the Solid be HF, find the ſolidity 
of the Solid PACE VFIR, thus, Let 
it be cut into as many parallelepipedons, 


priſmes, & pyramides as are neceſlary: 


|| then find the ſolidity of thoſe paralle- 


Solid ACEPRIFV. For the whole 


| lepipedong , priſmes and pyramides, as 
| before is taught, thoſe parallelepipe- 

| dons, priſ- mes & pyramides being added 
| rogether will be equal ro the whole 

- 7 Solid, thus, the parallepipedon POHG 

!VFIR, more the priſme GEDHEV, 

| more the pyramide D CB HF, more the 


priſme HBAOIF; theſe 4 Solids be- 
ing added together make the whole 


To the Reader. 


1s equal to all its partstaken a } 


Axiom. 19. 1. of Euclid. 
The 2 of Circles, are in pro- 


portion one to another, as the Squares 
of their Diameters 2. 12, of Euclid. | 
The Areas of Ellipſis are in propot- 
tion one to another, as the Re&angled | 
figures of their Tranſverſe and Cori- | 

jugate Diameters. Archimedes the 7. | 


Prop. of Conoides and Spheroides. 


The Area of a Circle, is to the 10 | 
of anEllpfe; as the Square of the Di- 


meter of that Circle, is to the Rectan- 


gled figure of the Tranſverſe and Con- 
jugate Diameters of that Ellipſes, the 


6th. of Archimedes Conoides and Spbe- 


roides. 


As 14, is to 11; ſo is the ſquare of 


the Diameter of any Circle to the 


Area of that Circle. prop. the 2, f 
Archimedes Circul. Dimenſ. | 
The Solid PACEVFIR may be 
ſuppoſed to have the nature of infinite 


Rectangled figures, parallel one to 


another, 


— 1 .. 


To the Reader, 


another, and parallel to the parallel 


planes A CE P and IFVR, and from 


the parallelogram A CE P to the ſquare 
RI F v, every parallelogram coming 


d. | nearer and nearer a ſquare, even until 


they come to the ſquare RIFV it 
4 ſelf, ſo in Elliptick Solids adſcribed in 
7 ſuch plane Solids; the Areas of Ellip- 
| ſes comes nearer and nearer to the 
Area of the Circle whoſe Diameter is 
RV. Therefore, as 14, is to 11, fo 
are ſuch plane ſolids to ſuch elliptick 
| ſolids, adſcribed in thoſe plane ſolids. 


An Example in Numbers. 
Let RV or Rl beequalto3; PE, 6; 


PA, 45 HF, 9; Therefore GE, 33 
O A, 1; Therefore POHG, 93 equal 
RI F V, which being multiplyed by 9, 
the altitude HF; makes 8, equal to the 
Parallele pipecdon PO HG VF IR. GE, 33 
being multiplyed by GH, 3; the pro- 


duct is GHD E, 9; which being mul- 


| riplyed by half the altitude N F, that 


is, 


4 
1 
1 
1 
1 
1 
| 7 
1 
1 
i 
1 
A 
: 
1 
4 
3 
a 
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To tbe Render. | 


ts, 4 the product is 40; equal to the | 


priſme GHDE VF. HD, 3; HB, 1; 


therefore HBC D is equal to 3 
which being multiplyed by one third 
of the altitude HF, that is, 3; the 
pyramide HDF will be equal to g | 
B A, 3; AO, 1; therefore ABHO 
will * equal to 3, Which being mul- 
riply ed by halt HF the altitude, that 
is, by 4 : the product is 135 equal to 
the pri ſwe OAB HFI. Now theſe 4 
compoſed Numbers being added toge- 
ther make 144 equal ro the whole 
fruſtum pyramide PACEVEFIR. Then 
28 14:11 :: 144: 113 the irregular 
Elliptick ſolid, whole Tranſverſe PE, 1 


and conjugate PA diameters at the | 


Elliptick Baſe are 6 and 4, and the 


RV 3. 
Here note. 


Although Narr gives the pro- 
portion of the ſquare of the diameter 


of any Circle, to the area of that 


Circle; 


diametetrs of the Circular Baſe is | 


Circle; as 14, is to 11. 


the circumference of that Circle, as 7, 
is to 22; Yet you are not to under- 
derſtand that theſe proportions are in 
3 their juſt values; But that they are the 


J that approach. 


| agree near enough to truth, inſtead of 
| thoſe, theſe may be uſed; for, 14 and 
11, take 452 and 3553 for 7 and 22, 
take 113 and 355. 


| ſomewhat ſaid of Cylindrick hoofs. 
| Thoſe cylinders ought to be upright 
and not inclining cylinders. 


| not attend the Preſs as 1 ought to have 
dane; and by that means there are 
| conſiderable faults, which I deſite may 
be corrected before the Book is read, 


To the Reader. 
And alſo; 
that the diameter of any Circle is to 


leaſt numbers that will beſt an to 


If thoſe numbers be thought not to 


Further note. 
In the 24th. propoſition there is 


Yet further note: 
By reaſon of much buſineſs, I could 


other- 


otherwiſe there may riſe a miſappre- | 
henfion of what there is intended. 


__ Laſtly note, 
\ Almoſt at the beginning of the firſt 
propoſition you may find it printed, | 
Thus, CN: NZ :: EH: HZ, 4:6, 
the meaning is thus, as C N is to N Z; 
fois EH, to HZ, by the fourth prop. 
of the ſixth of Exchd ; The like in the 


PROPOSITION L 


0 7 ind the ſolidity of a Fruſtuch Pyramide, 
whoſe baſes are parallel ar: 'd 4 like. 


De Ps Et ABCNHEDE 2 a 
iN fru ſtu ppramide , Whoſe ſoli- 
8. US dity is required; Let the Lines 
AF, BD, CE, and NH be 
continued till they meet at 2; 
et G O, be the height of the fruſtaum pyra- 
id., 67 the height of the Continuation; 
et FDEH beſet at the Angle N, as NA. 
K. Then CN: NZ :: EH: HZ, 4 6. 
And CN: E H:: NZ: II Z, 16.5. CN Eh. 
H:: NZ— A2: H, 17.5. That is, C 
IN:: NH: ti Z, becauſe the planes HE DE, 
nd NA 5 C are parallel, they cut the Linc 
G, in G and O in the ſame propoition as 
hey cut N Z, in N and Z, by ry. 11. Thus, 
I: HZ:: GO: OZ, Therefore CK: Og 
O: OZ, 11.5. O Z being found, whi 


B ac de 


(3) 
added toG O makes the whole Altitude G 2 
by which find the whole yramide NA BC Z, 


| 
which done, 1 
find the pyra- t 
mide H FD 
E Z, by the 
7.33, then N 
ABCYZ leſs 

H F DEz, the ' 
Remainder is? 4 
the far. i 


A 21 way: 
may be thus: 
Firſt toprove t 
that AK is a 
meanpropory 
tion betwee | 


(3) | 


Further, if GO the Altitude of the frufiuzz 


SFDEHCBAN, be multiplied by A C 
more A K more K R, that Product will be the 
triple of the ſaid fuſtum; for the parallelepi- 


pedon made of G Z the altitude of the ra- 


he zvide in the Baſe NAB C is triple of the pyra- 
ide NAB CZ, by the ſame reaſon the pa- 
rallelepipedon made of G O in A C, together 
with the parallelepipedon made by Z O in 
3 AC is triple of the faid ppramide by 7. 12. 
if the parallelepipedon made of OZ in FE, 
that 1s, in R K, that is, the triple of the pyra- 
? mide HFDEZ be taken from the parallele- 


pipedon NAB CZ, there remains that which 


us is made of G O in A C, together with thoſe 
that are made of O Z in AQ and the ſame 


s 2 O Z in MC, the triple of the fruſtum ABC 


NH E D F, by 5. 5. for, CK: K N:: GO: 
OZ, CK: KN: AR: RN, Therefore GO: 
OZ:: AR: RN, and CK: KN:: CM: MN, 
4. 6. AR: RN :: AQ: N, therefore GO: 


OZ:: CM: MN, 11.5. GO: OZ:: AQ- 


6 , therefore G O in M N=OZ in CM, 
6 O in Ng OZ in AQ, add GO in AC 


cr 3 


to both, that is, GO in MN, more GO in 
3 QN, more GO in AC, is equal to OZ in 


CM, more O in AQ, more GO in AC; 


but OZ in CM, more OZ in AQ, more 
: GO in AC are triple of the ſaid frſtum ; 


therefore G O in MN, more G O in QN, 
| B 2 more 


} 
- 
, 
S 
: 
: 
| 
- 
A. 
755 
1 
89 
' 
* 
_ - 
Cn 
= 
& 
| 


(4) 


more GO in AC are equal to the triple of | 
the ſaid ſruſtur. 


An Example in Numbers , and firſt of \ 

the firſt. ! 

CK, 34:KN,26::GO, 68:OZ, 5238 
then 68 more 52=120,GZ : then AC 36003 N 
in GZ, 1203 is equal to 432000, a third Þ« 
part is 144000, ABCNZ,FE,676in O Z, if 

521s equal to 35152. ; 

A third part is 11717 HF D EZ, 14400 
leſs 11717; is equal to 1322823 the bh . 
of the fr uſtum A CE F. 1 
The Second way. iy 
AC, 3600 more F E, 676, more AK, 1560 }, 
the ſum of thoſe are 5836, which mulriplyed | 2 
by GO, 68, is 396848, a third part is 1322 ft 
823. Theſe wa ys Chriſtopher Clavius hath, pag. d 
208 of his Geometria praclica. I ſhall give a Ib 
third in conformity to what follows. $i 
A Third way, In 
Let AC EZ HPO F be a fruſtum pyramide 7 
the Baſes Squares and Parallel; Let HP OFF It 
be projected in the Baſe A CF Z, as Z VRT; It 
VR and T R be continued to D and Bʒ then 1 
will T D be equal to R A, and R C a Square; u 
moſt manifeſt it is, that the parallelepipedon f. 

ZVRTPO FE, more the priſme V ABER 

O P, more the pyr exvide RB E DO, more the 
prilme RDETOF is<qualto the aid fru- q 
fium pyramide, For 


(5) 


For all the parts of any magnitude being 
taken, together are equal to the whole. Axion 


of 


19.1. 
5 The priſme V 
ABR 0 P is e- 
qual to the priſme 
5 3RDETF 8. be- 
cauſe of equa] ba- 


ſes and altitude, 
but the priſm VA 
B RO P is half the 
parallelepipedon, > loa 


"V ABR, and the 

© altitude R O, by. 
28. 11. therefore V |. — 8 

2 the parallelepipe- 
g. don made of the 
2 Ybaſe Z ABT, that | | 
Zis the Rectangle 
made of HF and 4 5 0 


4e Z A, and the alti- 

F | tude R O; more | 

the pjramide RB D CO that is; of the 
n ſquare of the difference of the fi des of the 
e upper and lower Baſes and the altitude R O, 
Nn 2 ſhall be equal to the fruſtum propoſed. 

R . Example in Numbers. 

e ZE, 60; Z T, 263; the product 1560 © e- 
** qual to BZ, a third part of RC: is 385 7, which 
I | B 3 added 


(6) N 
added to 1560, is equal to 1945 ;, this laſt 1 
compoſed number multiplyed by 68 equal to 
RO makes 1322823 the ſolidity of the ſaid! 


fruſium; then as 14 to 11, or more near the 


truth, as 452 0 355, ſo is 132282 to 103894 
i the friſtum cone adſcribed within the fra, 


— _—_— 


ſium pyramide. | | 


PROPOSITION II, & 


To find the ſolidity of a fruſtum pyramide, whoſe 1 

Baſes are parallel, but not alike 5 that is, © 4 
when their correſponding ſides are 

not proportional, 


ET ADGOVZTS be the pyramide 

propoled, here A G is a ſquare, SZ a; 
parallelogram; Let ST Z V be projected in 
the baſe, as, QPKL ; continue the ſides, as 
QL, to B and I; PK, toCand H; LK, to 
M and F; PQ, to E and R; the Figure be- 
ing completed, the whole fruſtum will be 
compoſed of theſe parts, namely 4 ppramides, 3 
as CDEPT, KF GHZ, LIOMY, R-Q 
BAS, more 4 priſmes, as BCPQTS, QR 
 MLVS, LKHIVZ, KFEPTZ, more 


* 
7 


1 


the parallelepipedon PQLKZ VS Iz a fur- 
ther demonltrat ion is nœedleſs. | 


I 


D F F 
I 
. An Example. 
I 3 CD equalto25, DE equal to 12, the 
e for the other Angles, CE equal to 300, 
B 4 which 


(8) 
vi hich being multiplyed by 5, that is; t 
P, makes the ppramide CDEPT equilt q | 
500, which multiplyed by 4 {becauſe there / 
of them)! is 60003B C, 343 CP, 125 B P'S 
; thislaſt being multiplyed by 7; that is 
e altitude TP, makes 3060 equal to the 
ue BCOPTS, this being doubled ( becauſ 
ere are two of that magnitude) is 6120 
Es; PK, 60 3 PF, 15003 which be 
9 x maltiplyed by 7 + makes 11250, equal to 
:-prime PEFKZT, this being qa) i 


ecauſe there are two oppolites equal) 
25003 PQ, 34; Q, 60; LP, 2040; thi: 
1 48 number being multiplyed by 15 the alti-- 
de of the ppramide JP, produceth 3050c; | 
1 farallelepipedon QP KLVZTS; theſe 
- compoſed numbers being added together, 
:kes the whole fruſtum pyramide. | 


Thus, ; 
de 4 ppramides are — Soc. 
de 2 leſſer priſmes are 6120. 
2 greater priſmes are 22500. 
parallele pipedon is 30600. 

ihe * fruſture pyramide i 15———6 5220. 


A Second way thus, 
ct F Cbe the greater baſe, R Qthe leſſer, 
of O the height; make it as RH HQ. FA: 


a: 3 draw BE * to FA, then the 
the 


; n 

; 0 the plane E B be like the plane RQ; Let the 
al ti Figure be completed, then will the fruſtum 
der ACD F RH OZ be equal to the fruſtum 
BEP ABEF RH QZ more the priſme, BC VT 
t is QZ, more the pyramide TVD EZ here 
the note that T B is made equal to QZ. 


auſ 


10 
* 
. 
* 
5 
* 
« 


Q— 
L 


A 60 316 C ˖ 


The Example in Numbers, 


er, 124501 ;, found by the firſt Propoſition, BC, 
AY 16; CV, 26; BV, 416; being multiplyed 
il by: the altitude, that is 32, makes 13312, 
hey equal 


The fruſtum ABE FRH QZ, is equal to 1 


C10) 


equal to the priſme B CVT QZ; IV, 263 4 


*of G O thatis 21 makes 11605; equal to 


the pyramiue TVD EZ; theſe three com- n 

poſed numbers being added together, makes 

149418; equal to the fruſtum p ramide A CD 
QZ. ＋ 


FR H 


The fraſbem A B EF HRZ 12450. i; 


13312. 
The pypramide LVD EZ _—_— 16053. : 
The frustum ACDFRHQZ——149418; 3 


* 


The prime BCOV TQZ — 


A Third way thut. 


Let A C, be 56; AP, 38; RI, 26; RV, 
30; RP, 403; RI, 26; VR, 303; IV, 780 
equal to P H; which being drawn into R P, 
40; makes POHGVFIR, 31200: OA, 
125 AB, 30; AH, 360; being multiplyed 


by 20, that is half the height PR, it makes 


7200 


1 1 18 4 * 46 . - - * N . pay » 
2 * o La 1 a 3 * ** — 5 >. _— 2 
23 "a «Op . . — \ 7 A . 
33 gt > + ae y J 


q2 
VD, 34; TD, 5445 being multiplyed by 


85 HE, 728; 
being multiplyed 


(1) 


q:c0 equal to OABHFI. BC, 28; 


IB, 12; BD, 336; _— mnkiphyed by i 
f the altitude 

hat is 13 5, it 
WE. oducerh 4480, 
| _ to the pyra- 
ide H B CD F; 
H, 26; H D, 


14560 <equalio 


e priſme HD E I G 


i 20,the product 


VF; theſe 4 
nn num- 


| 
7 being added "| H | * 


ogether, makes 


the ſolidity of the A B 


aid Fruſtum. 


| he parall.lepipedon-P O HGF V RI=31200 


he priſme —OABHFI-07200 


The pyramide HBCDF=—04480 


he priſme——— HOP TRL 


7 he freifum pyramide--PACEVEIR=5 7440 


A Then, 


As 14 is to 11, fois the ſolidity of any 


J 4 uſtum pyramide thus found, to any Ellip- 
tick fruſlum, adſcribed in that fruſtum pyra- 


ide, Propoſition. 


(12). 


2 »„—— 2 


PROPOSITION. i,” 


To find the ſolidity of a Fruſtum Priſme, 


Et CAGDEF be a priſme, whoſe 
ſolidity is required, let BC be made! 
equal to F E, and BH parallel to C B. and the! 


H 60 


J (13) 

Fooure being completed, the fruſtum priſaue 
"ll Eb G F F may be compoſed of the 4/6 
CDE FE, more the pramiae BAGH F: 
further demonſtration is needleſs. 22 
„ An Example in Numbers. 

BC, 523 BH, 64; BD, 3328; this laſt 
zoſembmber being multiplyed by 40, that is half 
adethe height, makes 133120 equal to the priſme 
BCDEF; AB, 32; BH, 64; BG, 
2048 - this laſt being drawn into 263, that 

i, a third part of the altitude makes 54613; 
2 = to the ppramide G A BH F this priſme 

and pyramide being added together, makes 
187733 5 equal to the fruſtum priſme AGD 
CEF. 


The ſecond Caſe thus. 
Let ZBCDEH be a jruſium priſme ; Let 
AC be equal to N E and A O parallel to Z B, 
the Figure being completed, the priſme A C 
D OHE leſs the pyramride A BZ OH is equal 
VO the priſme BCD Z HE; or thus, the 
$riſme L BCD F E more the ſolidity Z B H F, 
That is, half the pzramide Z B AO H, is equal 
to the fiuſtum propoſed. 

1 Example in Numbers, 

1 A C, 84; AO,64; AD, 5376; this laſt 
rave into 40, half the height makes 2150403 
qual to the priſue OA C DHE; AC, 323 


52, 64; A, 2048 being multiplyed by 
36 „, that 13, one third of the height, it makes 
. p 


ITE 1 


[\ 


$4613: equal to the ramide A B Z O H 
O H, this pyramide taken from the priſae f 
leaves 160426 , equal to the fruſtum priſm! 
propoſed. B 
Then as 14 is to 11, ſo are ſuch priſaue r to 
Elliptick ſolids adſcribed in thoſe priſmes. 


— 


Hence follows 4 Fourth way for finding the 
ſjolidity of theſe irregular fruſtums. | 


Suppoſe AC DF GNIH be the ſruſtum 
propoſed, becauſe F A is equal to D C, andi 
AC equal to DF, and GN equal to I H, andi, 

. N! ; 


* 


NI to GHz and 
becauſe G N Is V 

leſs than F A, and 

I than DC; 


Wherefore if AN, 
I, D H, F G, 
G | W 


they will meet, 
ſuppoſe at 2 

and V, then AC | 
DF VZ, leſs NI / ſñ 
HG VZ, there F. 
remains AC DF 
*CNIH the fru- 
Fur propoſed. 

It alſo follows, 
That ſuch priſmes | % 1 
have ſuch propor- & 3 
ions one to ano- 

ther, as Squares and Cubes of their correſ- 
ponding ſides, disjoyned, thus. 

The pyrawide BCD EZ, is to the pyramide 
QIHZ, as the cube of B E to the cube 
f RQz 8, 12. The priſme FA BE VZ, 
to the priſme G NR VZ, as the ſquare 


df F A, is to the ſquare of G N; the reaſon 
um vhy theſe priſmes are not in a tri plecate ratio 
and pf their homologal ſides, as well as the pyra- 
and des; is becauſe FE, GR, and VZ are 
N! a | equal, 


— 1 —— 


| (16) 
equal, and the ratio rileth but from VG, 
GN and VF, and FA; whereas in the | 
pyramide the ratio riſeth from three, that is, | 
from Z R, RQ, and RH; and from ZE, 
= E D, and E B. | 


. a. ho. * 


LetVZbeg, ZR, 3; Z E, 6; RQ, 4 
EB, 8; RE, 3: ED, 7; Therefore GN 
QRZV is equal to 54, and RQIHZ is | 
equal to 14; then as the cube of 3, that is 

27, to the cube of 6, that is 216; ſo is the 
pyramide RQ HZ, that is 14, to the pyra- | 
mide EB CD Z, that is 112. Then 112 leſs | 
14 Is equal to 98, equaltoRQIHDCBE. | 
Again, as the ſquare of 3, that is 9, to the 
ſquare of 6, that is, 36; ſo is the priſme GN | 
QR Z Vz; that is, 54 to the priſue FABEZ | 
V, that is, 216. Then 216 leſs, 54 is equal 
to 162, equal to GN QREB AF. This laſt 
fruſtum, more the fruſtuu RQIHDBCE | 
is equal to the fruſtum GNIHD CAF 

cqual to 260. 
| Or thus. 

As 27: 189:: (that is the cube of Z E leſs Þþ 
the cube of ZR) 14 : 98, equal to the fru- 
ſtum RQTHDCBE. Again, as 9- 27:: 
(that is the ſquare of Z E leſs the ſquare of 
ZR) 54 : 162, equal to the fryſinm G NQ. 

| What 
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(17) 


What ever is ſaid of theſe priſuzes and pyra- 
#ides; the ſame is to be underſtood in Cones 
and Ecliptick priſazes 3 5 

For they are in duplicate and triplicate 
ratis of their homologal ſides, further for as 
much as that, the two firſt terms im each pro- 
portion may be fixt; there may by the help 
of a Table of Squares and Cubes, the ſolidity 
of ſuch ſolids catily be calculated gradually, 
that 1s, inch by inch, or foot by foot, the two 
fixed numbers in the pzramide are the Cube of 
the continuation, or the ſide K Z ; and the 
fpyramide R QI , the like in the priſme, and 


2 with the ſquare of the continuation R Z. 


177 | of Thus, { 
01% „ 24 37 ig go 27: 1498. 


50 R, 27 14. 189. 98, theſe three num- 
bers, namely, 19, 50 %, and 98, are the 
ſalidity at the fruſtum pyramide RIH DC 
ö BE, the firſt number is the ſolidity of one 
inch, the ſecond number of two inches, the 
third of three inches; for the priſm; as 9: 545: 
7:42, 9:54:: 16:96, 9.54: 27 1623 theſe 3 
Z numbers, Liz. 42, 96, and 162 are the ſolidity 
| of the fruſtum prijme & N QR E BAF, taken 


inch by inch; therefore 42 more 19 % equal 
to 61 5, 96 more 50% equal 146 , 102 more 
95 equal to 250, are equal to the foliclity of 
the whole Juſium ONIHDCAF, taken inch 
by inch; the like for any Elliptick frat: 

6 C h 


Fropo/il 20. 


(18) 


— 1 4 — . a 2 


— 1 
| Propoſition. IV. f l 


7 
F 1 
To find the ſolidity of a fruſtum madd, 1 

wpßoſe ks are not top and ren. a 

nation is from ſide . | 
Et R 
RE 
TCBAFY ; 
be a fru- 
ſtum pyra- 
mide , the 
baſe KH 
ET, not 
parallel to 

the baſe F 

1 B BG 27 


* mandel 
to * BC 

. then F 

may the | 

| whole fru-| ; 

num pyra- 

mide RH, 
ET ABC 
F be com- 
poſed of | 
the fra- 
ſtum 


(19). 
um pyramice R HDZ AB CF more, the 
ER pri RHDZTE, by a compoſition of 
| the Jaſt Propoſ, P D being the altitude of the 
BE frrftnm prramide RHDZABCE: EX the 
height of the priſke RHDZTE may be 
found, thus, 'BD:DP::DE:EX; a fur- 
. 0 ther demonſtration is needleſs, 
E 1 n 
7 To. find the ſolidity of a triangular fruſtum 
pyramide, whoſe baſes are not parallel, 


>; A 
5 PQ 
FS Nie | 


fa u „. 


7 H. 


(20) 
Let CAB DH F be a fruſiam pyramide, 
C AB not parallel to H D F, let QDE be | 
parallel to C AB; the triangular fruſtum Q 
DEB AC is half a quadrangular rſſum py- | 3 
remide, found by the 2 Propoſſon, Z the | 
height of the pramide QH FE D; There - 
fore the fr 7 pr yramide QDEB AC more 
the prramide QH F ED will be equal to the | 


fruſtum prramide FHD ABC. 1 
III. q 
To find the ſolidity of the fruſtum pyramide, | 8 
ACF E O2. 


Here the ; 
baſe AFC is 
not parallel to 
be baſe EDE 

but to the | 
plane Z OE; 
the fruſtum py- | 
ramide 2 6E & 
F CA may be ; 
found b the | 
2 Propoft tion | 
the part ZOE| 
D will be a py- N 
ramide, its al- 
titude may be 
found, thus, 
As OF: OG.: 
OD DR, 
then 


(21) 
then the fruſtum pyramide Z O EF CA more 
the pyramide Z OED will be equal to the 
ſolid ACF E OZ D. IV. 

Jo find the ſolidity of a fruſtum Ta whoſe 
= baſes are not parallel, and whoſe inclina- 

| | tion is from Angle to Anglc, 
Let CABDFXKQ be a frujirrn pyramide, 
the baſe CABD | | 


le not parallel to * 
che baſe FXKʒ „ 2 
but parallel to Tl 
"> the plane F E H 9 | i 
G6; then the fr«- INS 
© 7 Sum pyramide C il 
I [TE 
found by the 2 
E 7 Propoſ. more the 1 
© 7 prramide EQXG 
F, found by the 
— y 2 caſe of this 
4 —.— more — | 
ruſtum pyrami 1 
© GEHE x, found TE F 
- [3 morethepyrazzide 
- | XKZQ, found by 
| 1 


the 3 caſe of this 
Propoſ. will be e- 
qual to the whole 
fruſtum pyramide l. 
CABDFXKQ, A 


74 


. 


— — . * 


| © 0 
PROPOSITION V. 3 b 

| : b & 

Et FHAOE be a Semicircle, HO pa-  { 
rallelto FE; FB and EN parallel to F q 
CA, the Figure being completed, the Cone t 
QC is equal to the Cy/inder GE leſs the 0 
portion of the Sphere FHOE. At 
I 

Y 


K — 9 7 5 

L2H | 

.. l. 
- HEMT E | 


For the ſquare of CO leſs the ſquare of | 
RO is equal to the ſquare of R C, the ſquare | 
of RN (equal to the ſquare of C O) lels the 

| ſquare of R O is equal to the ſquare of ON 
more the Rectangle twice under RON; 
therefore the ſquare of R C (that is the ſquare 
of R 1) is equal to the ſquare of ON _ 
dhe 


” & =» — Ll 


0239 | 
the double Rectangle RON, by 4 : 2. every 
one of theſe being confidered one by one; but 


being collected (viz. all the ſquares of RI 
N . to all the ſquares of RN, leſs all the 
qua 
2 druple of them, all the ſquares of QI is equal 
2 to all the ſquares of G N leſs all the ſquares 
of HO: by 2: 12, all the circles; therefore 
the cone QC is equal to the Cylinder G E 
7 leſs the portion of the Sphere HF EO which 
was propoſed, | 


res of RO; or if there be taken the qua- 


The ſecond Caſc. 
Let ROB C be; of a Circle, and RSQC 


4 z of an Ellipſis complete the Diagram, then 
vill the ſquare of QC, that is IV leſs the 


D 
A ——R 


= 'Y 


C4 {quare» 


1 


"7 60 
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(24) 
ſquare of LV. be equal to the ſquare | 
of SV. For AR: RD:: TV: VL, there 


fore the ſquares of them, and A R: RD: 


Ov: võ, therefore the ſquares of them; 


therefore, as the ſquare of I V, to the ſquare 


of VS; Therefore, as the ſquare of E V, to 
the ſquare of E V leſs the ſquare of T V. So 


the ſquare of IV, to the ſquare of IV leſs 
the ſquare of LV, but the ſquare of EV leſs 


the ſquaie of T V is equal to che ſquare of 
OV ; therefore the ſquare of I V leis the 


> 


of VL, fo the ſquare of © V, to the ſquare F 


- 
pl 


4 


- 
#4] 


7 
* 


* 


ſquare of LV equal to the ſquare of SV. q 


— 
* 
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PROPOSITION VI. 


N the Hemiſphere IAP, Let FE be pa- f 


rallel to IP, S Z and GX parallel to 


AC; the Figure being completed; the - 


linder QG is equal to the Cylinder IE leſs |! 
the Cylinder RH; for as the ſquare of A C, 
to the ſquare of B C; ſo the c linder I E, to 


the Cliuder RH; again, as the ſquare of 
A C, to the ſquare of A C leſs the ſquare of 
BC, (that is the ſquare of BS) ſo is the q- 


7 


| 


: 


liuder | E, to the lirder I E leſs the lin- 
der R H, (that is the Cy/inder Q) it follow- | 
eth that the cylinder R H is equal to the | 


_ excevilns Cxlmdir IQSFGEPV, for the 


glin- 


N C25) 
Cylinder QG is equal tothe excavelus Cylinder 
IR OFHTPE. 

But if the excavetus Cylinder 0 RQSGV 
T H, be added to both; the Cylinder R'H will 
be e -qual to the excavetus or hollow cylinder 


e 7 QIFSGV PE; but the cone OCH is equal 


to FISGPE by the firſt part of the Fifth 
Propoſition; Therefore IQSGVP is e- 
qual to OR C TH, that is,; of the difference 
berwixt the circumſcribed I E and inſcribed 
QG c<linders ; ſubſtracted from the circum- 
ſcribed cylinder E is equal to the portion of 
the Sphere ISGP or if ; of the difference 
be added to the inſcribed cylinder Q G it will 
be equal to the portion of the Sphere IS 
GP. 

The like ina Spheroid by the ſecond part 
ot the laſt Propoſition. 


8 A 40-89 


(26) 


In Numbers thus, 


Let IP be 20; QV, 16; CB, 10; | 
the ſquare of IP is 400, the ſquare ö 
of QV 256; the difference of the ſquares | 
is 144, a third part of that number is 48, | 
which ſubſtracted from the greater ſquare 7 
400, leaves 352: or if two thirds of the dif- 
ference, that is, 96 be added to the leſſer 
{quare, that is, to 256, the ſum will be 352 
the true mean ſquare; but if it be as 14: 11 :: |} 
352: 2765 the mean circle, which being mul- 
tiplyed by the length 2 8, 20 ; the Product is 
5 531: the ſolidity of the portion ZI SG 
X. 


— „ th 
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ro ro VII. 


* two equal and alike Triangles as G CA 
and GF A be contrary put, (iz. the 
Vertex of the one to the Baſe of the other, and 
Lines drawn parallel to the Baſe as MX V pa- 
rallclto CA; If MX be drawn into X V, 
that ſo the Triangle G CA and GFA being 
drawn one into another; they will generate 
a ſolid equal to one ſixth of the paralellepipeden 
ABD CEF GH. _ R 
or 


Ev 
a * 


(28) 
For by 43 2. the Line MV being cut into 
2 parts in X, the ſquare MX, (that is I'Z) 
more the ſquare of X V, (that is XO) more 


the double Rectangle of MX V, that is, the | 


Rectangles X Q and OR, are equal to the 
whole ſquare VZ; for that reaſon the whole 


paralellepipedon ABD CEF G H iscompoled | 
of theſe parts, the pyramide A B D CH more | 
the pyranride E FGH A more the two ſolids | 


BD KOIRHE and ACMXIQFG,P 
but the paralellepipedon AB D CEF GH is 


equal to three pyramides of the ſame Baſe and 
Altitude; therefore one of theſe ſolids as 
= XMQIFG will be equal to; of the 
whole. 


2 . 


| 


: 
7 


5 


PROPOSITION VIII 


F in the ſide of the paralellogram ACDE 
chere be taken a point, ſuppoſe at B, and 

the Line B F drawn parallel to AE and CD, 
the Diameter B D being drawn, and the Fi- 
gure being completed; then will the Rect- 
angle under E B and B D, be to the Rectangle 
under the trabexium E ABD and the Tri- 
angle BDC, as AB, to the compoſed of; 


JJ A is ae. => ens Gadd as. 90 fron wk 
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AB more; of BC; For the Rectangle EB, 
B D; that is, all the Rectangles of AB, BC; | 


QR, RX; EF, FD; that is the paralelle- 


pipedon | 


7 pipedon made of A B, BC and the Altitude 
BF: the Rectangle EABD, BDC; that 
is, all the Rectangles E F, FD; R, RZ; 
that is a priſme of E F D and the Altitude 
F B; more all the Rectangles of RZ, ZX; 
but a paralellepipedon is to a priſme of the fame 
7 Baſe and Altitude as 1 to;, that may be as 
AB, to; AB, but all the Rectangles of R Z, 


ZX, are; of the paralellepipedon BCB and 


the Altitude CD by the laſt Propoſition; but 
the paralelle pipedon B CB F D, is to BC, as 
nz of the paralellepipedon B C B F E, to; of BC, 

the priſme made of DFE and the Altitude 
E A, more all the Rectangles of R Z, ZX; 
that is; of the paralellepipedon B CB and the 
Altitude B F, is equal to the Rectangle E A 
B D, BDC; that is all the Rectangles 3 

7 


(30) 
QZX3; Therefore as AB, to; AB more 
B C, ſo are all the Rectangles AB, BC; 
QR, RX; EF, FD; to all the Rectangle 
of A B, BC; N, ZX. 


The ſecond part of this Theorer may be 
that the Rectangle EC, CF; is to the Rect- 


angle of the Tropezinm 'EABD and the Tri- 
angle B D F, as the Line AC, to; AB more 
: BC; the demonſtration of this differs not | 
from the former part, except in this, that All | 


the Rectangles DFD, Z RZ, ZR 2 are; 


of the paralellepipedon, as appears by the laſt 
6fition aeg > of the ſecond of | 


Propoſiti ition. 
'ThisPropc 


Cabal: Geonret. 7 4 and Ai of good uſe in 
A K | | 


* 
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"PROPOSITION. IX 


12%, 1) 3.71 


Et ADBEK be a cone and be cut q 


through the axis, whoſe Section will be 
the Triangle A K B, Let itbe cut by another 
Plane as E D. the diameter of the Section 


„%é&7“ 9 


; 
| 
{ 
| 
: 


ZB parallel to B K, the Baſs of the Section 


ED at Right Angle at C with AB; Let it be | 
as ABA: AK Bf PZ: Z K, then will PZ. © | 
be ö to the ſquare of C EY 


For, | 


Py „ A att os 


Ang ö; 
For, en D 
AB: BR:: : 5 3 
B A: AK CB: 7 kg obereforeby 9 
— — — SA 
'ABA:BKA::ACB:CZK::PZ:7K, apply CZ to 
the two laſt terms, aud it will be as A CB: 
CZ K:: CZP: CZK, becauſe CZK is in 


each proportion; Therefore A C B that is the 
[4 ſquare of CE is equal to CZ Pʒ the like in all 
other planes parallel to the Baſe AEBD. This 
manner of ſection Apollonius calls a parabola out 
19 | 
f g , nach 
un Ani 
F 

= 
th. 
| 
"| Wy: 
1 | * 
e | Fe 

it 


(32) 
if the ſemiparabola EI RC be moved about 
the axis ZC, until it return to that point from 
whence it began its motion, it will Genergte | 
a ſolide, Archimedes names ſucha ſolid, a Rect- 
angled conoide; but 7 enerally it is called by | 
the name of a parabol; cal congide. 


Ma_ fFo 0 MD©D@ Ma Gwo&4 


** 


PROPOSITION X. 5 
Et AV BXK be a cone, and be cut 
through the axis, whoſe Section ſhall be 
the Triangle AKB , Let it be cut by another 
Planeas NIE C whoſe diameter is N C, ( be- 
ing continued if need be) ſhall cut both ſides 
of the cone, the Plane NIE C being at Right | 
— le with the Plane AKB, the Planes F E D 
11G parallel to the Plane AV BX, 
. CRN: GRT: : CN: NP, N 
then will QR N be equal tothe ſquare of | 
RI; for CN: NP:: CR: RQ, taking the | 
Altitude RN it may be CN: NR:: C RN: 
RN: : CRN GRT, in theſe laſt four 
terms C RN is twice, therefore QR N is 
equal to G R I, that is the ſquare of RI. 
By reaſon of the ſimilitude of the Triangle 


CHD to CRC, and of the Triangle N RT 
to N HE, It may be, as 


1 N R 


> k - . ah 
1 Ss PQ Lon N - 


FS» 


”W  w-5P--08: 6< Be OÞ - 


wy ws 
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| (33) 
NR: TR:: NAH: FH 2 
RC: RG:: HC: HD 507 23. 6. 


NRC: TRG:: NHC: FH D, but T 


R is equal to the ſquare of RI, and FHD 


is equal to the ſquare of HE; therefore as 


NRC tothe ſquare of RI, fois NH C to 
the ſquare of HE. 


This Section of a cone is named by Apollo- 


nius an Ellipſic. 


n 


(fi) 
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(34) 


But if the SemrizF/lipſes CEIN be moved 
about the axis, CN, until it return to that 
point from whence it began its motion, It will 
Generate a ſolid, - Archimides calls ſuch a ſolid 
a Spheroide-; but if it be turned about the 
leſler Diameter, then he calls that ſolid a Sphe- 
roide prolatus. 


FROZOSITITION XI. 


Et ABCBE be a cone, and be cut through 
the axis, whoſe ſection will make the 
the Triangle AFC, Let it be cut by 
another Plane BHD, the Diameter F 
HG, and the fide of the Triangle CF 
being continued may meet at K, H N at right F 
Angle with H G, the Plane OI E parallel to 
ABCD, the Plane BDH at right Angle 
with the Plane AFC; Let it be made, as 
KRH:ERO:KH:HN, draw R Z paral- 
lel to HN, and Joyn Z NK, then will Z RH 
be equal to the ſquare of RI; For, as KH: 
N H:: KR: Z R, take the Altitude RH and | 
apply it to the two laſt terms, and it will be as 
KH: NH:: KR H: Z RH:: KRH: ER O, 
Therefore Z RH is equal to ER O that is 
the ſquare of RI becauſe of the ſimilitude 
of the Triangle AG H to HRO, and of 
K G Cto K RE, it may be as, 1 


(350 


KG: C:: KR: ER 
GH:CAZRH:ROSP7 23, & 


KGH:CGA::KRH:ERO; CO A is equal 
to the ſquare of GB, and E R O is equal to 


K 


| 


(36) 
the ſquare of RI; Therefore as K G H, to 
the ſquare of GB, ſo is K RH, to the ſquare 
of Rl. : N 
Ihis manner of Section Apollonius calls a 
Hyperbola; but if the ſexzihyperbola B IHR G 
be moved about the Axis H G, until it returns 
to that point from whence it began its mo- 
tion, it will Generate a ſolid ; ſuch a ſolid i: 
called by Archimedes an Amblygon conoide ; 
= generally it is called a Hyperbolical cono- 
ide, 


— — — „ä 


PROPUSITION XII. 


To find the ſolidity of the portion of the 
Sphere BNRE. | 


Et ABN E be a Sphere and BH a C- 
linder, it is manifeſt that the paralellepi. 
Pen whoſe Baſe is the ſquare of G E, and 
Aittude G N is equal to the paralellepipedon 
whoſe Baſe is the ſquare of G N and Altitude 
AG; it is allo manifeſt that the Rectangle 
AG N is equal to the ſquare G E, the like 
for any other, as, AZ N equal to Z RZ, 
Therefore by the 8 Propoſition, as A G to; 
AG more; GN, ſo are all the ſquares ZF, 
to all the ſquares of Z R; Therefore, as AG, 
0; AG more: GN, ſo the Cylinder E K. 
10 


(37) 
to the portion of the Sphere ERNB, The | 


Nke in a Spheroide, 


In Numbers thus. 


Let AG be 150; GN, 34; GE 90; 
the paralellepipedon made of the ſquare of B E 
and Altitude G N, is 1749600; then, as AG, 
150; to; AG, more; GN; that is 75 more 
93 that is 84; ſo is 1749600, to 979776, that 
is all the ſquares in the portion of the Sphere 
BNRE: then as 14: 11 :: 979776 : 769824, 
the portion of the Sphere BN RE. 

4" D 3 Propoſ. 
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PROPOSITIONKAIII, 
To find the ſolidity of a Parabolical Conoide. 


1 B CO E be a ſemiparabola; by the 
9 Propofition it is, as E B, is to E R; 
that is to AQ; ſo is the ſquare of B C that 1s 
the ſquare of RI, to the ſquare of RO, that 
is, as the paralle/ogram BF, is to the Triangle 
FEB; fois the parallelepipedon made of the 
ſquare of BC and Altitude BE, to all the 
ſquares of RO, but the Triangle FBE is; 
of the parallelagram B F; Therefore the para- 
bolical conoide will be; of the cylinder of the 
lame Baſe and Altitude. 


” 
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2 bus in Numbers, 


Let AB, 10; BC, 10; Therefore &:C, 
20; Let BE, 30; the ſquare of AC, 203; 
is 400, which being multiplyed by: E B, that 
is by 153 the Product is 6000, equal to alb 
the ſquares in the conoide A EC; but it it be 
made as 14: 11 :: 6000 : 4714 5 the ſoliditꝝ of 
the conside AE GW. „ 4 


_—_— 
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PROPOSITION, NIV. 1 N 


* 


To find the ſolidity of a Hyperbolical Conoide. 


Et ZRHX be a ſemikyperbola, and EF 
parallel to Z K, AR the Tranſverſe Di- 
cepted Axis, the point 


ameter, RX the nts 
H in the Hyperbolicat Line by the 11 Propoſi- 


tion it is, as AX R to AF R, ſo is the ſquare 
of XZ, to the ſquare of F H, that is, as the 
parallelepipedon made of the Rectangle RX Z 
and the Altitude A X, is to the prijzze made 
of the Rectangle ARX and the Altitude 
RD, more the pyramide made of the ſquare 
of ZD and Altitude D R; fo is the parallele- 
pipedon made of the ſquare of Z K and Alti- 
tude X R, to all the ſquares in the conoide 


2 HRK. 
D 4 But 


(40 

Bunt as the parallelepipedon made of the Rect. 
angle RX Z and Altitude A X, is to the 
priſme made of the Rectangle ARX and Al- 
titude R D, more the pyramide made of the 
ſquare DZ and Altitude D R3 ſo is the Line 
AX to the Line BR (that is: AR) more 
x of the Line RX, by the 8 Propoſition 3 3 
Therefore by the 1 4 5. it will be as the Line 
AX, is to the Line BR, more ; of the Line 
RX, ſo is the parallelepipedon made of the 
ſquare of ZK and Altitude XR, to all the 
ſyuares in the conoide ZH RK; then as 14:11, 
ſo are all the ſquares in the conoide Z H RK, 
to the conoide Z HRK. 


(41) 
In Numbers thus, 


Let AX be 1503 RX, 543 ZX, 0j AR, 963 
BR, 48; the parallelepipeder. whoſe Baſe is 
the Rectangle of RXZ and the Altitude AX 
is 729000, 

Ide priſe whole Beſs is the Recd 
ARX and Altitude RD is 233280.;.. _ * 
The pyramide whoſe Baſe is the ſquare of 
RX and Altitude R D is $7480. | 

The parallelepipedon whoſe Baſe is the ſq 
of ZX and Altitude X R is 437400. 

Then 729000 : 233280 more 87480,that is, 
320760 :: AX, 150: BR, 49, more, of 
RX, 18; that is.66 :: 437400 : 192456 equal 
to all the ſquares in the; of the conoide ZH 
RK; but if that laſt number be multiplyed 
by 4, the Product will be 769824 equal to 
all the ſquares in the conoide LHR R, then 
14 : 11 :: 769824 : 533433 ; the ſolidity of 
the Hyperbolick conoide Z HRK. 
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3 rROPOSITIONNV.. 
7 find the ſolidity of a whole Sphere, or a 
8 portion thereof. 


Et AD EF be a Plane and the gemi- 
circle DQIQE be in that Plane, Let 
1 AB CD and CDE be at Right 
Angle with the Plane AD EF; Let DC, 
AB and EF each of them be equal to DE; 


57 45 
"WET | &S #- 4 


Let 


CF 
Let the Planes KHXR be parallel to the 
Baſe of the priſme; namely, parallel to AB 
CD. The Rectangle DRE is equal to the 
ſquare of RQ, by 35 3, that is, the Rectan- 
gle comprehended of IR and RX, for RX 
is equal to RE, and IR is equal to R D, 
therefore all the ſquares in ; of the Sphere 
QO are equal to all the Rectangle in t 

prijme C D F E, the like in any part? There 
fore the priſme RX HK FE, leſs che 5 


28 
mide OI KH F ſhall be equal to all the ſquares 
in the portion of the Sphere QE R. Then 
2s 14: 11, ſo the priſme X RI OF E to the 
ſolidity of the portion of the Sphere QE R. 


In Numbers thus. : 

Let AB, AF, FE, AD, DC, BC each 
of theſe be equal to D E, and DE be equal 
to 204: from E to the fitſt R be 54, and 
from that firſt R to D be 150; KR, 204 mul- 
tiplyed by R X 545 is XK, 11016; which 
being multiplyed by ; RE 27; the Product 
will be 297232, equal to the priſme KHXR 
EF; F K, KH, HO, and I K, every of them 
equal to 34 Therefore the ppramide K HO 
I F will be 52488; then KHX REF, 297 
232; leſs KHOIF, 52488 there will remain 
IOXRE F, 244944; equal to all the ſquares 
in the portion QE R; that is, all the ſquares 
in the portion of 3 of a Sphere, 

* PROP. 
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PROPOSITION XVI. 


To Sid the ſolidity of a whole Sph eroide, o or 4 
portion the reof. | 


Et FADE be a Plane, the Ellpſis EQ 
/D be in that Plane; Let AB and DC 
each of them be equal to DE, the Planes K 
R X H parallel to the Baſe of the priſme AB 
CD. F Find the Line FE by the roth. Prop. 


by the ſaid 10th. Prop. the Rectangle IRE I 
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will be equal to the ſquare of R Q; but the 
Rectangle IRE is equal to the Rectangle 
IR X, becauſe D C is equal to D E, there- 
fore R X is equal to RE, therefore the Rect- 
angle I RX is equal to the ſquare of RQ; 
therefore the prime X H K R E F leſs the py- 
ramide KH OF will be equal to all the 
ſquares in the portion QE R. ; 


In Numbers Thus. 


Let DE the longeſt Diameter be 36, the 
Conjugate or ſhorteſt 18, therefore FE will 
be 12, for it is 36:18::18: 12. Let from E 
to the firſt R be 9, then F E, 12, multiplyed 
by R X, 9; XK will be 108; which bave 
multiplyed by : of ER, that is 4 5 the 
Product will be 486, equal to KHXR EF; 
for the finding of K I, work thus, AF, 363 
to AD, 12; fois FK, 93 to IX, 3; then 
I K,3, maltiplyed by KH gz the Product is 27, 
that is, H1; this laſt number being multiply- 
ed by; of K P, that is by 35 the pramiae 
K HIOF will be equal to 81, which bein 
ſubſtracted from the priſme KHXRE 
there will remain 405 the priſme IOXREF 
_ to all the ſquares in the portion of the 
ſpheroide QE R. 


PROP. 
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r 


To dd the ſolidity of a hyperbolical Conoide. 


LV MAE bes Plane, and the hyper- 

—bolabe in that Plane; to that Plane let the 
Planes BAM, CEL and DEL be perpen- 
dicular; Let DE, CF and BA be each of 
them equal to A M; Let the Planes KIXH 
be parallel tothe Plane ABDE the Baſe of 
the priſue ABDELM; find the Lines MI. 
and MG by the 11 Propoſition; the Rect- 
angle IK M, is equal to the ſquare of K Z, 
but the Rectangle IK M is equal to the Rect- 
angle IK H X, becauſe A B is equal to A M, 
therefore HK is equal to K M; Therefore 
the Rectangle IK H X, is equal to the ſquare 
KZ; Therefore the priſme AB DE LM, is 
equal to all the ſquares in the conoide A MZ. 


In Numbers thus. 


Let GM the Tranſverſe Diameter be 18; 


MA, 12; AE, 10; ML, 63 AB equal to 
AM multiplyed by AE, 163 the Product is 
72 equal to A B CF, which being multiplyed 
by : AM, that is, 6, the Product is 433 
equal to the priſe ABCFLM; FE, 45 

multi- 
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multiplyed by F C, 12 3 the Product is 48, 
equal to FC DE, which being multiplyed 
by:of FL, that is, 4; the Product is 192, 
equal to the pyramide FC DEL; this pyra- 
tide being added to the priſme before found, 
the whole priſme ABDE LM, will be 634, 
equal to all the ſquares in the conoide AZ M. 


N 
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PROPOSITION XVIII. 
To find the ſolidity of a Conoide parabola, 


Et AVHP be a Plane, the parabola PO 
R A bein that Plane, Let VC and AB 
each of them be equal to A P; Let the Planes 
QG, QF, and QE be parallel to the Baſe 
of the priſme ABCV. By the 9 Propoſition 
the parallelogram H Q is equal to the ſquare 
of QO, but the Plane HQ is equal to the 
Rectangle QZ GI, becauſe I Q 1s equal to 
HP and QZ is equal to QP; Therefore 
the Plane QG is equal to the ſquare of Q O, 
the like in the reſt; Therefore the priſme A B 
CV HP is equal to all the ſquares in the co- 
zoide RPA. | | 


In 


In Numbers thus. 


Let AP, be 103 AV, 8; Therefore AC 
will be 803 which being multiplyed by; AP; 
10; that is, by 5, the Product will be 400, 
equal to the priſme ABC VHP; that is, all 
the ſquares in ; of a parabolical conoide whole 
Altitude is AP, 10; and ſemidiameter of the 
Baſe is A R. 

In theſe 4 laſt Propoſitions it ought to be 
made, as 14: 11; ſo are all the ſquares in the 
port ion to the portion it ſelf, 


E 7 rop. 
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PROPOSITION XIX. 


— 


To find the Area of a ſegment of a Circle or 
an Ellepſis. 


Et A G E be a ſemicircle, the area H G 

the ſegment required; Let there be given 
A C, 13; HR, 12; CR, 5; then, as 14: 
11, ſo is the fquare of 13, that is, 169, to 
the area of; of the Circle, 132 2, the ares 
AGC. In the Triangle HRC, there is 
given "HR, 12; CR, 5; and the Right 


(5) 
Angle G RH; therefore there is given the 
Angle RCH; thus, 5 : 12 :: 190000 :.240000, 
the Tangent of 67 Degrees 23 Minutes, a- 
gain, as 90 Degrees, that is the Angle ACG, 
is to 67 Degrees 23 Minutes; ſo is the Area 
ACG, 1323 to the Area of the Sector 
HCG, 98188; the Triangle HCR, 30; 
being taken from the Sector, leaves the Seg- 
ment H RG, 68 88 ; by the latter part of 
the oth. Propoſition it will be as AC: BC: 
10:20, Therefore as AC: B C, ſo the 
Segment of the Circle HR G, to the Segment 
of the Ellipſis ZR G; Let BC be 10, then as 
13: 10:: 681.88: 52. 98 the Segment of the 
Ellipſis. 5 | | 
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PROPOSITION XX. 


To find the ſolidity of a Circular or Elliptick 
Spindle. 


Et ABCOHP be a Circle, HB and 
PVO be two Diameters at right Angle 
at 2; Let AK and GC be parallel to HB, 
the Lines PO parallel to PVO; Let GE. 
equal to A K bethe Axis, V O the Diame- 
ter of the Spindle. Suppoſe there be a So- 
lid whoſe Baſe ſhall be the Segment K G Q 
CA and Altitude the Segment AP K; ſuch 
E 2 a 


a Solid is equal to all the ſquares in : of a 
Sphere whoſe Diameter is A K; for the Rect- 


angle O RP is equal to the Rectangle ARK, 
35, 3, and by the fame 35, 3, the Rectangles | 
ual to all the ſquares in 5 of a 


ARK are 
Sphere whoſe Diameter is A K. | 

If from the Solid whoſe 8 is KGOCA 
and Altitude AP K, there be taken a Solid, 
whole Baje is KPA and Altitude K G there 
will remain a Solid whoſe Ba, and Altitude is 
equal to the Segment GOC or APK3; 


| equal to the ſquares inthe ; of the Spindle. 


By 
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By the 15 Propoſition find all the ſquares 
in 3 of a Sphere whoſe Diameter is AK. 

By the 19 Propoſition find the ſegment A 
P R which multiplyed by K G makes a para- 
elepipedon, which being taken from; of the 
forementioned Sphere, leaves all the ſquares 
in z of the Spindle, this; being multiplyed by 
4 gives all the ſquares in the Spindle; Then, | 

as 14: 11, ſo are all the ſquares in the Spindle, WI 

to all the Circles, that is the Spindle it ſelf. | 
Further, as the whole fo the parts are cal- 
J culated ; find the ſegment of a Sphere by the 
15 Propoſition, and the ſegment of the Circle 
I KARP by the 19 Propolition, this ſegment 
KR P multiplyed by KG, which taken from 1 


the correſponding part ot the Sphere, leaves 
the corneas part of the Spindle GOT. 
Let BO HP be ſuppoſed to be an Ellipſis, J 
EB and PZ O its Diameters ; the Area K | 
PA may be found by the laſt part of the 19th. 4 
$ Propoſition: find; of a Spheroide that hath KA 
for one of its Diameters, if the ſquare of 
ZP be leſſened by the ſquare of Z R, there 
will remain a ſquare whoſe Root ſhall be half 
the other Diameter; find all the ſquares in; 
of ſuch a Spheroide by the 16. Propoſ. then 
proceed as in the Circle, as well for the parts 
as the whole. 


E z Fropaſ. 
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PROPOSITION XXI, b) 


To find the ſolidity of the ſecond Sections in a 
Sphere or Spheroide. 


Et DABRCMNLEFQ be; of a 
Sphere cut by two Planes, viz. the Plane 
RXDGTZQ and MXAPZT being at ec 
right Angles, their Interſection X Z. MAY is 
Equal to MZ; RD equal to RZ; CNefſſ 
qual to CB the ſemidiameter of the Sphere: 2 
MX and XR being known, the reſt may bel ©; 
found thus. „ | 
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The Areas Z XD and Z X A may be found 

by the 19th. Propoſition. 
2. 

The Spherical Superficie of B DZ Q is 
equal to a Surface whoſe Baſe is equal to the 
Line F LN and Altitude R B. 

Or, 

The Spherical Superſicie of RD Q is 
equal to the Area of a Circle whole Diameter 
is equal to a Line drawn from B to D. 

The like for the Spherical Swperficie of NA 
Z T. Archimedes 36, 1. of the Sphere and 
Cylinder, 


Let RDGZ * MAPZ T be Qua- 
drants of leſſer Circles of the ſame Sphere, 
R D and MA their Semidiameters; CBZL 
and CNZE Quadrants of great Circles of 
the Sphere; AO Z and DI Arches of great 
Circles of that Sphere, the Arch NZ equal 
to the Arch NA, and the Arch B Z equal to 
the Arch BD; the right lined Angle DR 
equal to the Spherical Angle DB Z, the Angle 
Z MA equal to the Angle ANZ. 


4. 

As 90 Degrees, is to the degrees and parts 
of a Degree in the Angle DBZ; ſo is the 
Spherical Superſicie BAD G Q, to the = 
rical Superficie of the Triangle BAD GZ. f 

N 


E 4 


(56) 
| 5. 

In the Triangle IZ B DI; there is given || re 
the Arches BD and BZ, and the Angle D re 
B Z; Therefore there are given the Angles 
BDZ and BZD. Thelike inthe Triangle 
OZNAO forthe Angles NAZ and NZ A; of 
by the third Caſe of Oblique angled Spherical ¶ dit 
Triangles. thi 

a * of 
In the Triangle AO Z ID, there is given I wi 
the Arch AD and the Angles Z AD and S. 
Z D A; Therefore there is given the Angle G! 
AO ZID, by the 8th, Caſe of Oblique angled 
Spherical Triangles. | 


7. 

In the Triangle A O ZI D there are given 
the three Angles, Therefore the Area may be 
found, thus. As 180 Degrees, is to the ex- 
cels of the three Angles over and above 180 
Degrees; ſo is the Area of a great Circle of 
that Sphere to the Area of that Triangle, 
Feſter, Miſcel. page 21. 1 


r. | 

It may be found by that method which is 
delivered by that Learned Mathematician Mr. 
Jobmn Leel, in page, 116, of Mr.Gibſors Syntaxis 
Mat he natica, Which is this. If the exceſs of 
the three Angles above 180 Degrees be mul- 
tiplyed by half the Diameter of the Sphere, 
the Sperficzes of any Spherical Triangle is 
en ell... P 
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By this Rule and by what Mr. Gibſon delive- 
red 1n that 116 page, I found this way to 
reſolye this Propoſit * 


By this laſt Rule we are to find the Areas 
of the Triangles B DIZ and NAOZ:the 
difference between the Areas of theſe, and 
thoſe found by the 4. of this ſheweth the Areas 
of the two Figures,viz. GZIDand OZP A, 
which added to the Area DIZ O A gives the 
Superficie of the mixt Lined Triangle A PZ 
G D. | 


K. 


| $2955 dy 

In the 9th. Chapter of the forementioned 

Syntaxis Mathematica there is given ſome 
Rules about ſome ſolids ; but when it was 
time to treat of theſe ſecond fragments, that 
Author breaks off thus; There may be other 
parts of a Sphere beſides thoſe which are here 
called Fragments, (not to ſpeak of thoſe which 
are irregular and multiform)) which are either 
Cones or Pyramides, whoſe Bales lie in the ſu- 
perficies of the Sphere, and their vertices at 
the Center, the ſolidity of one of theſe is found 
by multiplying the third part of the Baſe by the 
Altitude (which here is the femiaxis) the pro- 
duct is the ſolidity theſe Fragments are thoſe 
which are uſually called Solid Angles, Thus far 
Mr. Gibſor. 
In the Diagram, Let the Triangle A Z F, 
be equal to the Triangle Z PAD G in the 
laſt Diagram, the Spherical Super ficie of that 
Triangle multiplyed by one third of the Semi- 
diameter C A, CF or CZ produceth the 
Spherical ppramide LF AC, 

This ppramide may be divided into three 
ſolids, viz. a pramide whoſe Baſe is the ſeg- 
ment Z FX and Altitude Z B, the pyramide 
whoſe Baſe is the Arca L AX and Altitude 
X E: and the folid AZ XF the ſolid requi- 


red. But the pyramides are given, becauſe 
the 


7 
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the Areas ZXF and Z X A may be found by 
the I of this, and the Altitudes X B and X E 
are given to limit the Propoſition ; There- 
fore the pyramides ZXFC and ZXAC 
taken from the ppramide LF AC leaves the 
ſolid FX AZ, On 


IO. 

Let hy4$©2?ECABDhHECT be; 
of a Spheroide, bo OXVIABDRHF C, 
be ; of a Sphere. Unto the Planes h%4 ©2LC 
and LO XC, Let there be Planes at right 
Angles as d QD H, © QBF and 2 AC. 
OI DH, IB F and XIA C. From the 
points L parallel to 2 C draw the Line % L 
E, becauſe the Line u LE is parallel to 2 C, 
Therefore the Line % T is equal to LT, and 
the Line T' is equal to TI, Therefore the 
Quadrants of the Circle TVC and TLI 
are equal, In theſe Planes, viz. SQDH, 
© QBF and 2A C, Let there be Lines 
drawn, viz, P comma, and M,, parallel to 
g H. P comma, and QN parallel to ©F. 
7 comma, and «N parallel to ⁊ C. The points 
4 POD, 2PQD and 2ECA in thoſe E- 
lipſes, the points O VID, e VIB and XV 
I A in thoſe Circles. 


2 C 
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?C : XC:8H: O H, by the 10. Prop, 
nen . 5 
SH: OH za E: LE, 11. 5. 


9 H- OH: O H:: M E-LE: L E, 17. 5. th 
JO : OH: : L: LE, 19. 5. — 
OY 7 ou © e = e 
oF : yE:;oF : LE, 1oth. Prop. a1 
© F-YE :%E::®2F-LE:LE, 17.5, ſo 
OR : YE::9Z : LE, 19.5. O 


RAO: E:: 9Z40Z:LE, 12.5. 

E : LEPC: XC 
N 20 : XC:: oe RAO: 210, II. 5. — 
. e LC : XC:: Area Ro: Area ZeOL, ] 
Apain, 
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Again. 


= 
\ 


SH: YE: :(QN)OH: IN, 1 10. . Prop. 
4 H-QN:QN: : O H-IN(Z H) TN, 17. 5. 
30: OH: OZ : Z H, 19. 5. 


1 QN:: : IN, 
pP. -QN :QN:: VAN: IN, 17. 5. 
p. : QN: 'V,: 2 IN 19. — 


30b. :QN:: : (YEYOZ+VI: I'N; —+ 12, 5. 
JO4P,: 1 E,: OZ TVI: LE, 
nnn: 
LC 2: Kensoc. Oz+VI, chat i is; 
LC: XC:: Area OP: Area ZIVO, the Plane. 
oO PQBF or any other drawn parallel to 
theſe, ſhall have the ſame qualifications ; 
which makes us conclude that the whole 
Section IL T X ſhall be to the whole Section 
41 T2 as XC is to 2 C, and as XC to 2C 
ſo the ſegment IL Z O to the ſegment Q% 
Od, the ſecond Section in the Spheroide. 


I . bens. 23 > Sa 
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PROPOSITION XXII. 


IF four Numbers be in proportion, that is, 
I. the firſt is to the ſecond; ſo is the 
third, to the fourth. It will always be, as the 
firſt, is to a Geometrical mean proportion be- 
tween the firſt and ſecond; ſo is the third, to 


a Geometrical mean proportion between the 
third and fourth, - | 


- {ol Let it be, 

A: B:: C: D, multiply the two firſt tearms 
by A, and it will be, as AA: AB:: C: D, 
17. 7. If the two laſt tearms be multiplyed by 
C, it will be AA: AB:: CC: CD, then, as 
A: YA B:: C: „CD, 22. 6. 


In Numbers thus, 


4 : 9 2 16 36. 


o 


— wh 


— un tet en 


16 36 2 16 2 36. 
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16 : 36 :: 256 : 576. 


4 : 6 216: 24. a 


— 
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P ROPOSITION. XIII. , 
- To find the Relation of one Hyperbols | 1 ) 


to azother, _ 7 


Bw FLBC be a ſemihyperbola, its Tranſ- 
verſe Diameter FH, its intercepted 
Axis FC. Let GMB C be another ſemihy- 
perbola, its Tranſverſe Diameter K G, its in- 
tercepted Axis GC. 

Let it be made, as, 


1. 
KG „ 
KG, GC: GC :: HF4FC: FC, 18. 5. 
KC s GC. HG : FC 
KC HE QC : FC, 16.5. 
SC HC :& OC + FS, 13 
2 2 


n : FE 
=. : HE , 8%. 19% 
. 2 
BE :- n OO 0 11. 3. 
KCG : HCF :: KFG : HEE, 23. 6. 
KCG : KFG :: HCF: HEE, 16. 5. 
HCF .: HEF :: CBC : ELE, 11 Pro. 
KCG : KFG:: CBC : FMF=ELE, 
1I. 5. II. Prop. 
Therefore 


2 
F 


(63) | "0 
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Therefore FM is equal to the Line LE, 
and for as much as GC is divided in F, in 
the ſame Ratio as F C is in E, Therefore, 
GG : FC :: GF „ 
FC :: FC - 
3 2 
FC :: areaCBG : 


EC, 19. 5, 
LD 


GC t 
GC : FC 


GC area CBF 12.5. 


From 


(65) 
5 2. 
* From the Vertex of the Hhperfols CBE, 


Let there be a Semiſyperbola as CAF; F H 
its Tranſverſe Diameter. 


Then as, - "JE 
: ELE, 11. Prop. 


HCF: HEF: : CBC 
HCF: HEF :: CAC :ENE, 11. Prop. 
CBC: CAC:: ELE : EME, II. 5. 
CB :CA EL: : 22. 6. 
CB : CA : area CBF: area CAF, 12. 5. 


Zo 
Let cvQ be: of an Ellipſis, its Tranſ- 
verſe Diameter F V, its ſe icon jugate C Q 
Let CG Q be; of another Ellipſi its Tranſ- 
verſe Diameter E G, its conjugate C Q. 
Let it be made, as, 
FC : EC : CC 200. 
CV : CG, 


FC : EC 82 4 17.7. 
FC : EC CG 20609, 17. 7. 
© CQO A 
FC :FC4CG :: EC : ECD, 18.5. 
FC : FG 2 ik 18. 5. 


. 0 rr 17. 7. 

FCV :FGV : ECG : EDG, 23.6. 

PCV: FGV : C C :GLG, 10. Prop. 
ECG : EDG :: CQC : DHD=GLG, 

10. Prop. 

F Therefore 
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Therefore DH and GL are equal, Be- 
cauſe the Line CV is DN in G in the 


fame ratio as C - is in D. 


Therefore, as, | 
CV : VG n CG : GD, = 
Os : CO: +0: -- 19% 
CV: CG: : IL IH, 4. 
CV: CG :: area * area 3 


| 4. 


From the vertex of the Quarter of the 
Ellipſis CG Q; Let there be; of another 
Ellipſis, as C GR, its Tranſverſe Diameter 
EG the ſemiconjugate C R, 


Then, as, f 
ECG: EDG :: CC : DHD, 10. Pr. 
ECG: EDG :: CRC DRD, 10. Pe. 
COD: pe. :DED, 11.5. 
CO. :ER : DH : DK, 22. 6, 
CQ: CR :: area CDQ: area CGR, 12. 5. 


5. 


Let CG B be half a parabola, its Diatal 
ter CG, its Ordinate CB. Let CVB be 
half of another parabola, its Diameter C V, 


its Ordinate C B. 
OS” Let 


{ 
| 


Let it be, 
CV :CG :: CV CG, 


CV: CG: RIS L 


cv: CG :: GV ; GD, 
CG: GD ;: CBC : DND, 
CV : GV :: CBC : GTG =DND, 


F 2 


1. 7. 


9. Prop. 
9. Prop. 


Therefore, 


— 
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Therefore GT is equal to DN; becauſe 
the Line CV is divided in G in the ſame MK r. 
ratioas CG isinD. 


Therefore, | 7 
CV :CG ::CG : CD, 
CV :CG :: AT : AN, 


CV :CG :: area CVB : area CGB, 12.5. B 

T 

6. L 

| 8 0 

From the vertex of the ſemiparabola C G B35 Þ tl 

Let there be another ſexriparabola, as C GZ, 6 

Then, as, J f 

GC :D : CC : DND, 9. Pr. 0 

GC : 6D :: CZC : DOD, 9. Pr. Wk 
CZC : CBC :: BOD : DND, 11. 5. 

20 : BC :: OD : ND, 22. 6. a 

ZC : BC :: area TGC C: area BGC, 12. 5. a 

8 

7. C 


| Hence, | 

It follows that the areas of hyperbolas, Ellip- 
ſes and parabolas may be increaſed or decreaſed 

in any proportion aſſigned; either according 

to their Tranſverſe diameters or Ordinates : 

or both together. 


It 
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It follows alſo, - 

That the areas of 2yperbolas, ellipſes and pa- 

rabolas of the ſame Paſes areas their Altitudes 

And allo, 

That the areas of hype bolas, ellipſes and pa- 

rabolas of the ſame Altitudes are as their Baſes,” 
Further it follows,” 

If there be two Herbelas, namely, A and 
B; if the Tranſverie Diameter of A, be tothe 
Tranſverſe Liameter of B; as the conjugate 
Diameter of A, is to the conjugate Diameter 
of B; if the Tranſverſe Diameter of A. is to 
the Tranſverſe Diameter of B; as the inter- 
cepted diameter ot A, is to the intercepted 
diameter of B: it the conjugate diameter of 
A, is to the conjugate diameter of B; as the 
Ordinate of A, is to the Ordinate of B. Then 
ſuch H erbolas are called like hyperbolas, _ 

And the area of A, will be to the area of Bz 
as the Rectangled Figure of the Tranſverſe 
and conjugate diameters of A, to the Rectan- 
gled Figure of the Tranſverſe and conjugata 
diameters of B. 

Or, 

The area of A, will be to the area of B; as 
the Rectangled Figure of the intercepted di- 
ameter, and Ordinate of A, is to the Rectan- 
gled Figure of the intercepted diameter and 


Ordinate of B. 
F 3 Here 
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8. 
Here note, 

1 the Hperlolas CFB, CFA and C.G8, 
the Lines CB, EL; and GA, EN; and 
CB, F M, are called Ordinates. 

In the Ellipſes. 


CGQ, CGR and CVQ; the Lines 
DH, and DK and GL are Ordinates; the 


Lines CQ and CR conjugate ſemidiameters. 


In the parrbolas. 


CGB, CGZ and CVB; the Lines C B, 


DN; and CZ, DO; and CB. GT are 
called Ordinates. 


9. | 
In the hyperbola CF B; CF, EF, CB 
and EL being given, to find the Tranſverſe 
diameter F H. 
Let FE=A.FC=B.CB—D. EL=E Z HF. 
Therefore HE Z I A. HC SZ + B. 
Therefore, 
DD: EE: ZBT BB: LAT AA, 11. prop · 


— — ͥ ́ — — — 


ZADD - ZBEE t BBEE , 16. 6, 


— | * 


—ZBEE —AADD. 


It 


Kk<c_— cw SS }V*< oa 
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In Words thus. 


The difference between the ſquare of Bin 
che Quare of E, and the ſquare of A in the 
ſquare of D; being divided by the difference 


between A in the fquare of D and B in the 


ſquare of E; the Quotient is the value of Z. 


10. 


In the Ellipſi- CQG; CQ, DH, and 
CD being given, to find the Tranſverſe dia- 


meter EG. 

Lee COH. DHB (DD, GC. 
Therefore ZT D = ED. Z—D=DG. Dus 

ZZ: ZT)in L--D:: AA: BB, 10. Prop. 


ZZBB=ZZAA—DDAA. 16. 6. 


—— —— —— 


DDAA=—ZZAA 
| —ZLLBB 


m_—_— 


In Words thus. 


As the ſquare Root, of the difference be- 
tween the — of A and the ſquare of B, is 
to A, ſo is D, to Z, the ſeitranſverſe diame- 
re Fo 22; 6 P | . bo] 


F 4 In 


.C+HZ=CG, AA; BB :: CZ: Z, 9. Prop, 


—_— | 
— * — * — 
„ . ͤ ! . ä to - 
: — - 
- * 
= 
* 


—BBZ 


(72) | 
| ; 
In the parabola CGB; CB, CD andDN 


being known, to find the diameter DG. 
Let CB=A., DN=B. CD=C. DG=Z. Then 


 AAZL=BBC4BBL = 


1 — 
„ — 


— —— 


In Words thus. 
As the difference betwixt the ſquare of A 
and B, is to the ſquare of B; ſo is C, to Z, 
— Or thus. 3 
ABB n CZ : Z, 9. Prop. 
AA— BB: BB :: CtZ- Z: Z, 17.5, 


12. 
Vet further, it may be made manifeſt, that 


by the points of B and F there may be infinite 


hy perbolick lines paſs : the area of the leaſt, 


ſhall not be ſo little as half the parallelogramm, 


whole baſeis BC, and Altitude C E: nor the 


area of the greateſt, ſo great, as three fourths 
pf the ſaid parallelogram, 


0H 


03 


_——— a. a = an 


. — 
——— * 1 
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PROPOSITION XXIV. 
Of all manner of cylindrick hoofs. | 


I. | 

Et MACFTP be half a prong 
Cylinder, the baſe MAC parallel, equ 

and a like tothe baſe FTP. Let C and F 
be the vertices of the parabola ACM and 
TFP, CM and FP their diameters. Let 
this cylinder be cut by the Plane HV KB 
parallel to the Plane FPMC, the Line HB 
in the ſuperficie of the cylinder. Let it be cut 
by another Plane, as H GR B parallel to the 
Plane P T AM, the line HB in the ſuperficie 
of the ſaid cylinder. Let it be cut by the Plane 
OADQM, the line AO D in the ſuper- 
ficie of the cylinder, and the line DQM in 
the Plane CF PM; the Ordinate A M the 
common Section of the Planes AB CM and 
AO D QM. Further, Let it be cut by the 
Plane ATE LM, the line A E in the ſuperficie 
of the cylinder and the line E LM in the Plane 
CF PM. From K, to O and I let lines be 
drayyn, and alſo from M to D and E: from the 
interſection of G R and M E, that is from L, 
to the interſedtion of the lines HB and AE, 
that is to I, let there be a line drawn, as L - z 
an 


(74) 
and likewiſe the line QO; then the lines 
LI and QO will be equal and parallel to the 
line RB. Becauſe the Planes AO D QM 
and AI E LM, cut the Plane GF PM at 
right Angles, and the points B, O, I, H, are 
— the ſuperficie of the cylinder and in the line 

H. | 

Betwixt the Planes ACM and AO 

there is a ſolid made, as AB C ADO A= 
alſo betwixt the faid baſe ABC M and the Plane 
AI EL M there is another ſolid made as AEC 
MLEIA: ſuch ſolids are called ick 
hoof, and they take their particular names 
from ſuch cylinders as they are part of; viz, 

if the baſe ABCM behalf, or a quarter of a 
circle, it may be called a circular cylindrick 
hoof ; If half or a quarter of an ellipſes, then 

an elliptick cylindrick hoof. It the baſe be half, 

or a Whole parabola, then a parabolick cylin- 
arick hoof. If half, or a whole hyperbola, then 

a hyperbolick cylindrick, hoof 3, the like for any 


other. 


To 
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__ , 

To prove that the Section AO D QM is 
of the ſame kind and degree as the baſe AB 
CM. 5 | 
The Angle B KO is equal to the Angle 
R M Q; becauſe BK and R M are parallel, 
equal and in the Plane A B CM, the Lines 
OK and QM are parallel, equal and in the 
Plane AO D QM, alſo the Lines BO and 
R Q are parallel, equal and in the Plane B H 
GR; Therefore the Triangles BK O and 
R MQ are equal and a like. 

Becauſe it is, as, CM: C R:: MAM: R 
B R. ꝗth. Prop. as MC: MR:: MD: MQ. 
4. 6. but A M is common to both and O Q 
equal to B R; Therefore by the 5th. of the 
23. Propoſ. as, DM:DQ::MAM:QOQ. Mt, 
Therefore the Section AO DQM is a para- 
bola by the 9th. Propoſition. a 


To find the relation 7 one hoof to another. 
The Triangles MC D and M CE are upon 
the ſame baſe MC, Therefore they are as 
their Altitudes CD and CE. 1.6. Again, 
the Triangles K BO and K BI are upon the 
ſame baſe K B, Therefore they are as their 
Altitudes BO and BI, 1. 6. 


W . 


a 15 Further, 


[3 
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Further, the Triangles KBO and MCD 
are alike, and alſo the Triangles K'BI 
and MCE are alike , therefore their fides 
are in proportion. 4. 6. | 

The Triangle MCD: Triangle MCE:: 
CD: C E. 1.6. 

The Triangle K BO: Triangle KB I: - 
BO: BI. 1. 6. 

The Tit age KB: Tring KBIz 

riangle 27 

cbeE nl. 


* r * P 


KBO4+MCD: KIT MCE . CK. 12.5, 


„ — 


— EE” 
— * — 


1 Hence it follows, 


That the ſolidities of hoofs upon 
baſe are as their Altitudes, that i 
ABCMQDOA, is tothe hoof 
EIA; as CD, is to CE. 


Further it follows. 
Becauſe it is BO: BI:: C D: CE, There- 
fore the ſuperficies of hoof? , upon the ſame 
baſe are as their Altitudes, that is, the ſuper- 


ficie GB AOD, isto the ſuper ficie CBAIE; 


as CD, is to CE. 


T6 
ps 


1. 


LY . - 
i 
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| 27 To find the ſolidit of d hoofs. 


is The Triang les MCD and KBO are 
alike , - Therefore Ab ay; KB:BO: MC: 


CD, 4.6. and K B: L:: MC: S bythe 


converſe of 17. 7. then as, K B, tos Geome- 
trical mean proportion between K B and half 
B O, fois MC, to a Geometrical mean pro- 
portion between MC and halt C D, by the 
22, Propoſition. Let MX be made equal to 
the laft term in the laſt Proportion, viz. the 
Geometrical mean proportion between M C 
and half C D. Then will K Z be equal to a 
Geometrical mean proportion between K B 
and half B O, and ALX Mill be a ſemi- 
purabola by the 5th. of the 23 Propfition; 
that 1s, as CM: XM:: BK: Z K. Further, 
the area of the Triangle M CD is equal to 
the Product of MC in half CD, that is, a 
Square whoſe ſidè is a Geometrieal mean pro- 

port ion between M C and halt CD, that is, 
equal to the Square of MX. Alſo the area of 
the Triangle KB O is equal to the Product of 
K B in half BO, that is equal to a ſquare 
whole ſide is a Geometrical mean proportion 
between KB andhalf BO; that 1s equal to 
me Square of K Z. 


Hence 


— 


r 


V . 
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Hence it follows. _ 
That the ſolidity of the hoof MQD OA 
B C is equal to all the ſquares in one eighth 
of a par abolick Spindle whoſe ſemiaxis is A M 
and ſemridiameter is MX; but all the ſquares 
ina parabolick Spindle 1s to a parallelepipedon 
of the ſame Baſeand Altitude; as 8, is to 15. 
Bonav, Caval, Exerc. quer. page 282, : 
6. b 
It further follows. 
As all the ſquares in the whole ſolid A Z 
XM are equal to the whole hoof MQP O' 
AC, ſo are their parts equal, if the axis be 
cut by a Plane at right Angle. 
"Example, | 
The Plane BK O cuts the 'axis A M in 
K at right Augle, that is, the Plane KBO 
is parallel to the Plane MC D, the part of the 
Spindle A K Z, is equal to the port of the hoof 
AKOB. 


1 6, | 
If the boof ABCMQDOA be cut by a 
Plane QON parallel to the Baſe ABCM, 
the part QON D may be found thus. 
F lt, take away the part K A B O equal to 


the part of the Spinde K AZ: then take _ 
me 


—— 
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the priſm: e K BRM QO; Laſtly, take away 
the parabolick Semicylinder RBC NO Q, 
there will remain the little hf QON D. 


8. 

If ACM bea ſemihyperbola its Tranſverſe 
diameter Cu, the hyperbolick, cylinder may 
be MABCFHTP : this inder being cut 
by Planes according to the F3rſ# of this Pro- 

ſition, the Sections AO D QM and AIF 

M will be ſemihyperbolas, D S and E W 
their Tranſverſe diameters by the Firſt of the 
23d. Propoſition. If between MY and half 
* S there be a Geometrical mean proportion 
found, ſuppoſe it Mh, and if between M C 
and half DC there be taken a Geometrical 
mean proportion, ſuppoſe.it MX : And alſo 
if a Geometrical mean proportion be taken 
between K B and half BO, ſuppoſe it K Z; 
the Plane A Z X M will be the area of a hyper- 
bola its Tranſverſe diameter X h; by the 22d. 
Propoſition and by the Firſt of the 23d. Pro- 
poſition all the Squares in one Fourth of the 
hyperbolick Spindle A ZX M taking AM for 
its ax7s, will be equal to the hyperbolick hoof 
ABCMQDOA, by the 4th. and 5th. 
of this Propoſition. The relations of the ſoli- 

dities and ſuperſicies, by the Third of this. 


if 


GL 


if 
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If AB CM be aquarter of a Circle, the 
circular cylinder will be AB CMTHF P; 
this cylinder being cut by Planes, according 
to the Firſt of this, the Sections A OD QM - 
and AIELM will be quarters of Ellipſes 
by the Third of the 23d. Propoſition. If a 
Geometrical mean proportion be taken be- 
tween MC and half CD, ſuppoſe it MX, 
and alſo a Geometrical mean proportion be 
taken between K B and half BO, ſuppoſe it 
KZ. The area AZ XM will be one quarter 
of an Ellipſis by the 22d. Propoſition, and b 
the Third of the 23d. Propoſition. 

All the ſquares in one fourthof the fei- 
ſpheroide , taking A M for its Semiaxis, and 
MX for its ſemidiazeter, will be equal to 
the circular cylindrick hoof: XODQMC 

B A, by the Fourth and Fifth of this Propo- 
ſition. As the whole, ſo the parts, according 
to the Sixth and Seventh of this Propolition. 
How to find all the ſquares in any Sphere or 
ſpheroide is taught Propoſition the 15th. and 
16th, | 29 
| Here Note, LPS |. 

If the Altitude of the hoof be equal to four 
diameters of the baſe, that hoof will be equal 
to all the ſquares in a Sphere adſeribed in that 


exlanger, A 
G If 
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If the Altitude be leſs than Four diameters 
of the baſe, that hoof will be equal to all the 
ſquares in a ſpheroide whoſe longeſt diameter 
ſhall be the axis. LH; 5 
- But if the Altitude be greater than Four 
diameters of the baſe, then that hoof will be 
equal to all the ſquares in a ſpberozde whole 
ſhorteſt diameter ſhall be the axzs. 


IC ii | 
If AB CM be a quarter of an Ellipſis, the 


Elliptick cylinder will be ABCMTH FP; 
this linder being cut by Planes, according 
to the Firſt of this, the Sections AO DN 


and AIELM will be quarters of Ellipſeif 


by the 3d. of the 23d. Propoſition. 
If Geometrical means be taken between 


MC and half CD, and alſo between KB 


and half B O, ſuppoſe them to be MX and 
K Z, Then will AZXM be a quarter of an 
Eilipſis by the 22d. Propoſition, and by the 


3d. of the 23d. Prop. all the ſquares in one 
Fourth of a ſerriſpheroide taking A M for itsÞ 
ſemjaxis and MX for its ſemidiameter, will 
be equal to the Elliptick cylindrick hoof A OF 


DQMCBA by the Fourth and Fifth off 


this Propoſition. The parts KABOBC 
R QON and QOND are found as in the 
Sixth and Seventh of this. 
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A Table of Squares and Cubes. 
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21952 
24389 
27000 
| 29791 
32768 
35937 
39304 
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54872 
59319 
64000 
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460211697336 
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A Table of Squares and Cubes. 
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—— — 
1 E 
a 2 cd 94 — 1 
4 . I. 
| . | MER: . | 
492401 117649 7353293859017 
505 745476405224 
518601132651 7556250421875 
F2/2704/1140608 76 57761438976] 
53280914887 775929456533 
5429161157464 7816084147455? 
55/302 5166375 79]63 411493035 
5613136 175616| 801640015 12000 
5713249185193 8165610531441 
580336495112 826224551365 
5903481605379 336889571787 
— 36001216000 84/72561592704 
6163721226981 857225ʃ6614125 
62 3844238328 3673 96063 S050 
6314969259947 8775690658 503 
644096262144 88/7744 681472 
6554225274625 897921 704969, 
66043 56287496 908 1ονε 
674489300763 976281753571 
16814624 314432 94 846477 8688 
6904761328509 93864908043 57 
70[4900{343900 9488360830584 
71641357911 95 90251857375 
725184373248 96.9216 884736 
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A Table of Squares and Cubes. 


12 O Z9 HO | + a 
JILIN 2[E| & | 
= 7 8 * 8 | a 
— __ — — 
97] 9409] 912673 I21114641|177 1501 
98] 9604 941192 122 148841815848 
99 9801] 970299 123\15129|1 860867 
1 oof 0000[t000500 12415376)1906624| 
101[10201[1030301 125156251953125 
10210404106 1208 12615876 2000376 
1031 06091092727 127 161292048383 
10410 8161124864 128016384 2092152 
10501102 5[1757625 129116641|2 14668 
IO6111236[t 191016] 130{16900[2197000 
107]11449]122 5043 ,131]17161|2248091 | 
1o$11664[t259712 1321242422999 
109/7887 1295029 1331 76892352637 
11ſt 2 100013 310 134179566 2406104 
1111232101367631 13 5]18225]2460375 
112/12 5441140492 5, 136118496|2515456 
11311276911 442397 137]18769]257135 3 
114 12996 1481544 1.39 190442628072 
1151132251520875 1391932102685619 
116 488895 1 40]1 960012744000 
117113685 1601613 1 41 pn OE 
118 139241643032 142 291642863288 
1.1 9141611685159 143] 92449] 944207 
[1291144001172 $000 1441207 3612985984 
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A Table of Squares and Cubet. 
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+] |FZ! x 
®. Ea — 2 1 
210256048625 169 28561 4826809 
2131663112136 I 70]2 8900[4913000 
2160903176 523 171 6 
8143281292 V7 A844 
222013307949 173 299295177717 
22500 375000 74676268024 
2280113442951 17553062 515 369375 
231043511808 176|3 097615451776 
2 349913581577 177|31329]5 545233 
237163652264 178 16845639752 
240253723875 17932041/5735339 
243283796416 2 
245495 869893 
2496439443 12 1823 31245028568 
252814019679 18333489612 8487 
2 58 oO 096000 184133856 6229504 
59214173241 18503422566331625 
262444251528 1860345 96664348 56 
265694330747 187 3496965 39203] 
268964410944 188023444422 
272254492125 189/3572110751269 
27556145742 96 190|36190 685 9 
2788964657463 19113648) 6967871 
28224 4741632 1923686470778 88 
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A Table of Squares and Cubes. 


A—% cu, 


G 4 


2 7; © WE 
— © S 

"my 89057 217]47089|102 18312 
7301 384 218147524/190360232| 
7417875 2191479611050 3459 
7529536] [220]48400|10648080 
7645373] [227]48841/10793861 
77623921 2220492 4 10941048 
7880599] 223049729 11059565 
8000000 24501 76111239424 
8120601 22850625[11390625 
8242408 226 710761543176 
8365427 227 FI F291 1697083 
3489664] «|22t]51994/11852352 
8615125 22952441 2008989 

8741816 2305 290011216700 
8869743 13153361 12326391 
8998912 232153824 12487168 
912932 2331542 89112649337 
9261000 2 3415 4756[12 812904} 
9393931] 3652251297875 
9528125) [236]55696/13144256 
9663597 237] $169 13312053 
| 9800344] |238]56644/13481272 
9938375 229157728 13651919 
10077696 240157600't 382 4000 
A 


| 


ae 


3 n * 
. : bs 


PROPOSITION xXxxv. 
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Et A DG be a Sphere, GY its ax, 
C the Center of the Sphere, the Lines 
AD and BI be at right Angles, and at oP | 
A. with the axis WY, 


: G * 1 4 . 4 
Gr 2 v0 
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- . 92 0 


es 


at 


(89) 


Lt. this Sphere be cut by a Plane through 
the ax G , and the Baſe A D; the Section 
makes the Circle A DG. 

Let the Sphere be cut by another Plane, viz. 
as by the Plane CBHSI; HC its diameter, 
B I its diameter of the Baſe, In the inclining 
Solid whoſe diameter of the Baſe is BI, and 
diameter of the Section C H and the altitude 
CZ or HN, that is the inclining Solid B H 
SIC is equal to the Zone AHF D, leſs the 
Cone HW F QC, or the inclining Solid B H 
SIC is equal to the Excavatus part of the 
Sphere AC HFC D. Let the plane RS E be 
parallel to the plane AID; RS the common 
ſection of the planes K S E and CHI: QE, 
OS and O K are equal; the ſquare of OS 
is equal to the ſquares of RO and R S. 47. 1. 
Therefore the Area of the Circle who ſemidi- 
diameter is OS, 1s equal to the Arcas ofthe 
two Circles whoſe ſemidiameters are O R and 
RS, that is, the Area of the ſemicircle OK 
SE, leſs the Area of the ſemicircle OR 
is equal to the armilſle YORKSE, that is, 
the Area of a ſemicircle whoſe ſemidiameter is 
RS, Wherever the plave K SE be drawn 


parallel between the two parallel planes AID 


and HW F it will have the ſame qualification 

by the 47. 1. 9 | 
Whence it is manifeſt the inclining, Solid 

BHSIC is the difference betwixt the Zone 


A 
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AHEFD and the Cone H WF QC. Further, 
this inclining Solid BHSIC is equal to a 
hemiſpheroide whoſe axis is H N, the altitude 
of the ſection BH SIC, and the ſemidiame- 
ter of the Baſe of the hemiſpheroide is C A. 
By the 1oth. of the 6th. of Euclia, and by the 
3d. of the 23. Propolition. 


| - = 
Let AK D be a Hemiſphere; the Plane A 
K D and the Plane L b F & cutting one ano- 
ther at right Angles their common ſection the 
line LF. From the points L and F draw the 
Lines as L G and FM parallel to the line AD; 
alſo from the points L and G, to the points F 


| 


4 A 
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and M let there be lines drawn as G M and 
LF their common ſection the point Z. From 
the point L, to the line M F let there be a 
perpendicular line as LE. Let YP be equal to 
h &; then will the Spheroide whoſe axis is EL 
and its conjugate diameter Y P be equal to 
the Excavatws part MZ LGZ F of the Zone 
MLGF; or the Zone ML GF leſs the cores 
GZL and FZM will be equal to the Sphe- 
roide E LP. By the 47. of the i. of Exclid, 
and by the 1oth. 6th. of Exclid, and by the 
zd. of the 23d. Propoſ. Here note, Z is the 
vertex of the two cones. Here alſo note, that 
LA is equal to % F. Further note, the lines 
0, ÞY and BO are ſuppoſed to beat right 
Angles with the line LF. 
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* 

Let AG E be a Hemiſphere ; the planes 
AGE and GIE cutting one another at right 
Angles ; their common ſection the line GE, 
Let G be equal to ZE; and alſo RL e- 
qual to ZI; then will the Hemiſphere A G E 
leſs the cone whoſe diameter of the Baſe is A E 
and Altitude C G, that is the Cone AGE, be 
equal to a Spheroide whoſe axis is C G and 
conjugate ſemidiameter is RL. By the 47th, 
1. and 1cth, and 6th. and by the third of the 
23d. Prop. 


4. | 

Let AGE be a Hemiſphere ; the Planes 
AGE and 68 Q cutting one another at 
Tight Angles; their common ſection the line 


GB. Let G2? be equal to 2 B being conti- 


nued till it meets with the Circle G A be- 
ing continued; Let RO be equal to & 2. 
Then will the Hemiſphere A G E, leſs the cone 
whoſe diameter of the Baſe is BD and alti- 
tude CG, that is the cone BG D, be equal 
to the fuſtum ſpheroide whoſe axis is BP 
and conjugate ſemidiameter is O R. By the 
47. I. and 10,6. and by the third of the 23d. 
Propoſition. 

This holds true nat only in the Sphere, but 
alſo in both the Sp3eroides ; as well in the cone 


as alſo in both the Conoides, not only when 
the 
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the cutting plane cuts the axis, but when it 
is parallel thereunto; but when it is parallel to 
the axis, there will be a cylinder inſtead of 
theſe cones. The Excavatus parts in the ſphere 
and both the ſpberoides, will always be 2 
er ſpheroides, or parts thereof their demon- 
ſtrations by the 47. 1. 10. 6. and by the third 
of the 23d. Prop. | | 


The Excavatus parts of a fruſtum cone, will 
have relation to the hyperbola, ellipſis and pa- 
rabola; Their demenſtrations from the 4.7. 1. 
10. 6, and from the firſt, third and fifth of 


6. 

The Excavatus parts of a hyperbolick conoide 
will have relation to all the three ſections, viz, 
the hyperbola, ellipſis and parabola; their de- 
monſtrations by the 47. 1. 10. 6. and by the 
firſt, third and fifth of the 23, Prop. 


The Excavatus * of a parabolick conoide, 
will have relation be to the ellipſis and para- 
bola, their demonſtrations from the 47. I. and 
Io. 6. and from the third and fifth of the 23. 
Propoſition, 3 


8, 
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8. 
The ſolidity of every fruſtuus cone, is equal 
to a cylinder whoſe B4ſe is the leſſer Baſe of 
the fruſtum, and its altitude the altitude of 
the fruſtum, more a hyperbolick conoide whole 
Baſe is equal to the difference of the Baſes of 
the ſaid fruſtum, and its altitude the altitude 
ob the frxſtum ; the Tranſverſe Diameter of 
the hyperbolick conoide will be a line intercep- 
ted, betwixt the continuation of the other 
ſide of the fruitum cone, and the intercepted 
Diameter, being continued, 


9. 

The ſolidity of every fruſtum parabolith 
conoide, is equal to a cylinder whoſe Baſe is the 
lefſer Baſe of the fruſtum, and altitude the 
altitude of the ſaid friſtum, more a parabolick 
conoide whole Baſe is equal to the difference 
betwixt the Baſes of the ſaid fruſtum, and its 
altitude the altitude of the fruſtum. 


10. 

The ſolidity of every fruſtum hyperbolick 
conoidi, is equal to a cylinder whole Baſe is the 
leſſer Baſe of the fuſtum, and altitude the 
altitude of the ſaid fruſtum ; more a hyperbo- 
lick conoide whole Baſe is equal to the diffe- 


rence betwixt the Baſes of the ſaid fruſtum þ 
an 
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and its altitude the altitude of the fruſtun. 
This latter hyperbolick conoide , is like to 

that hyperbolick, conoide, of which the fruſtum 


is a part. 


II. | 
A Sphere being cut by two lel planes, 
both of them equidiſiant & — to a plane 
paſſing through the Center of the Sphere; in- 
cludes a part of the Sphere, which for diſtin- 
ction ſake may be called a iddle Zone. 

The ſolidity of every middle Zone of any 
Sphere, is equal to a cylinder of the ſame Baſe 
and altitude as the Zone; more a Sphere whoſe 
diameter is equal to the altitude of the Zone. 


12. 

A Spheroide being cut by two parallel planet, 
both of them equidiſtant and parallel to a 
plane paſſing through the Center of the Sphe- 
roide and cutting the Axis of the ſaid ſpheroi de 
at right Angles, includes a part of the ſpbe- 
roide, which part for diſtinction ſake may be 
called the middle Zone of a ſpheroide. 

The ſolidity of the middle Zone of any 
ſpheroide, is equal to a cylinder of the ſame 
Baſe, and altitude as the Zone; more a ſphe- 
roide whoſe Axis is equal to the altitude of 
the Zone, 


The 
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The elipſs which generates this laſt ſphe- 
 rozzle is like to that ellipſis which generated 
that ſpheroide of which this iddle Zone is a 
part. N 


2. 

The ſolidities of hyperbolick conoides upon 
the ſame Baſe; are as their altitudes. Here 
the Tranſverſe Diameter is increaſed or de- 
creaſed in the ſame proportion as the inter- 
cepted Diameter. By the firſt of the 23d. 
Propoſti aan. 
3 © And alſo, = 

The ſolidities of hyperbelirk conoides under 
the ſame altitude, are as their Baſes, Here 
the conjugate Diameter is increaſed or de- 
creaſed in the ſame proportion as the ordi- 
dinate. By the ſecond of the 23d. Propoſi- 
tion. nge 

The ſolidities of like byperbolick Conoides, 
are in a triplicate ratio of their correſporiding 
terms, that is, their Tranfverſe Diameters, 
or their! intercepted Diameters, their con- 
jugate Diameters, or the Ordinates. 


0 0 e 4 
Tze ſolidities of beiſpheroides upon the 


ſame Baſe, are as their Altitudes. By the 3d. 


of the 23d. Prop. 

The folidities of hemipheroides under the 
ſame Altitude, are as their £ajes, by the 4th. 
of the 23d. Prop. | The 


— 


le 
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The ſolidities of like ſpheroides , are ina 
triplicate ratio of their correſponding terms. 

515. 

The ſolidities of parabolick conoides upon 
the fame Baſe, are as their Altitudes. By the 
5th: of the 23d. Prop. 

The ſolidity of parabolick, conoides under 
the ſame Altitude, are as their Baſes. By the 
6th, of the 23d. Prop. 

The ſolidities of like parabolick con vides; 
are in the triplicate ratio of their correſpon- 
ding terms. 

An Example thus, 

Suppoſe there be two parabolich conoicles, 
A and B, the ſolidity of A, will be to the ſo- 
lidity of Bz as the Cube of the ax# of A, is to 
the Cube of the 4x35 of B. 

Further, as the parabolich conoide of A, is 
to the parabolick conoide of B; ſo is the Cube 
of latus refum of A, to the Cube of J 
redlum of B. 

Yet further, if theſe conoides both 1 
incline, it will be; 

As tlie conoide of A, is to the conoide of B; 
ſo will the Cube of the Diameter of A, beto 
the Cube of the Diameter of B. The like in 


I the reſt, 
If there be two parabolich, condid:s unlike, 
ſuppoſe A and D. Then, ' 
A will have that proportion to D, as is 
H 


com- 


G8) 
compoſed of the Baſe and altitude of A, to 
the Baſe and altitude of D. * | 
In parabolick conoides, as A and B. 

If the conoide of A be equal to the conoide 
of B, then their Baſes and altitudes are reci- 
procal, and if their Baſes and altitudes are re- 
ciprocal; thoſe conoides are equal. 

Thus. AS, 

As the Baſe of A, is to the Baſe of B; fois 
the altitude of B to the altitude of A. 

Theſe are ſaid to be reciprocal, and their 
magnitudes are equal. 

The like in hemiſpheroides, but not in Hy- 
perbolick conoides; for there may be infinite 
hyperbolick conoides, yet having the ſame Baſe & 
altitude; the eaſt not ſo little as a Cone, nor 
the greateſt ſo great as a parabolzck conoide of 
that lame Baſe and altitude. In this condition 
the ſemidiameter of the Baſe, and the altitude 
are ſuppoſed to be equal. 

16. | 

Spheres of equal Diameters may be added 
together, their ſum will be a ſpheroide, whoſe 
axis will be equal to the Diameter of one of 
the ſpheres; But the area of that Circle which 
paſſeth through the Center of this ſpheroide, 
and cutteth the ax7s at right Angles; will be 
equal to the areas of ſo many great Circles of 
thoſe ſpheres, as there are ſpheres in number. 


Suppoſe there be ſix ſpheres to be added toge- 
ther, 


0550 


ther, the axis of the ſpherorde will be equal 


to one of their Diameters ; but the area of 


that Circle, that paſſeth through the Center 
of that ſpheroide, and cutteth the axzs at right 
Angles, ſhall be equal to the area of ſix Cir- 


cles whoſe Diameter is equal to the Diameter 


of one of the ſpheres. The areas of the Circles 
are added, or ſubſtracted, by the 47th. of 
the 1. of Fxclid. 8 * | 
Spheres and Spheroides of the fame axis, 
may be added to, or ſubſtracted from each 


other, their ſum, and difference will be ſpheres. 


or ſpheroides. 
T 7 J * 
Fyperbolick conoides of the fame ai may be 


added too, or ſubſtracted from each other, 


their ſum and difference will be hyperbolick co- 
noides, Here you are to take the ſum of the 


Baſes, for the baſe of the ſum, and the diffe- 


rence of the baſes, for the baſe of the diffe- 
rence. Further, We are to take both the 
parameters for the parameter of the ſum, and 
the difference of both the parameters for the 
parameter of the difference. 
18. 

Parabolick conoides of the fame ax7s, may be 
added too, or ſubſtracted from each other, 
the fum and difference will be parabolick co- 
noides, uſmg the former rules for their baſcs 


aud parameters, 
E Here 
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Here note, the line P Z inthe Diagram 
for the 9th. Propoſ. the line PN in the Dia- 
gram for the 10th. Propoſ, the line N N in 
the Diagram for the 11th. Propol. are called 


parameters . 


19. 

If the ax, Tranſverſe and conjugate Dia- 
meters of a hyperbolick conoide be equal one to 
another; and the axis equal tothe ai of a 
Sphere e this hyperbolick, conoide and Sphere 
being added together, they make a parabolick, 
conoide; its Baſe and altitude equal to the 
Baje and altitude of the hyperbo/ick conoide, 
Its parameter the double of the Diameter of 
the Sphere, | | 

If there be a hyperbolick conoide, A; anda 
Spberoide, B; their axis equal: If the tranſverſe 
Diameter of A, is to the parameter of B; as 
the parameter of A, is to the parameter of B. 
Two ſuch conoides being added together, 
they will make a parabolick conoide; its Baſe 
the fame as the hyperbolick conoide its para- 
meter equal to the parmeters of the other co- 
2oices, being added together. 

If there be a Cove, whoſe axis is equal to 
the Diameter of the Baſe 3 and a Sphere whoſe 
axis is Equal to the 4xzr of the Cone ʒ this 
cone and ophere being put together, makes a 
parabouc A conoide; its baje Equal co tlie boſe 
0 


a 
n 
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of the Cone, its parameter equal to the Dia- 
meter of the Sphere: 


20. 
Parabolic Conoides, may always be added 


to, and ſometimes ſubſtracted from hyperbo/ick, 


conoides of the fame axis ; that ſum will be a 
perbolick conoide, and that difference when a 
difference may be, will be a hbyperbolick conoide, 
the ſum of their Baſes for the Baſe of the ſum: 
and the difference of their Baſes for the Baſe of 
their difference : the ſum of their parameters 
for the parameter of the ſum, and the diffe- 
rence of the parameters for the parameter of 
the difference. Ae 

Here note, when the parameter of the hy- 
perbolick conoide is greater than the parameter 
of the parabolick conoide then a difference 
may be: but if it be leſſer, then no difference 
can be taken, io 875 

The Demonſtrations of theſe are in Prop, 
15, 16, 17 and 18, compared with Propoſ. 
9, 10 and 11, of this Book. 
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The Application 
He firſt Propoſiti tion is to find the foli- 
. dity of pyramides and Caves, or fru- 


« ſuns ppramides and Cones, and may be 
applicable to the meaſuring ol all ſolids or 
Veſſels in that form, — whole or in 
part, or gradually, that is, foot by foot, or 
inch by inch. 
The ſecond Propoſition may be e to 


the meaſuring of irregular ſolids, and may be 


uſcful for the exact meaſuring of all ſorts of 


Stone and Timber: alſo for the exact meaſu- 


ring of all ſorts of c/iptick, , payabolick and 
hyperbolick irregular ſolids, or Veſlels that are 
made in that form : for ſuch folids may be 
cut into parallelepipedons, priſmes and pyra- 
zides, and then reduced to their own na- 
ture, by the proportion of the parallelagram 
adſeribed about thoſe F) igures to the Figures 
themſelves, Thus. — 
The proportion of parallelograms of the 
ſame Baſe and altitude with the areas of para- 
belas are as 4 tO 3, Therefore, . 
As 
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As 4, is to 35 fo is any ſuch ſolid to any 

ſuch parabolick irregular ſolid. 
By the help of a Table of Squares and Cubes 
any ſuch ſolids may be calculated foot by foot, 
or inch by inch, without any great trouble, 
as is ſhewed in the third caſe of the third Pro- 
poſition ; This ſecond and third Propoſ. are 
the general uſe in ſuch kind of ſolids. 

In the fourth Propol. with its ſeveral caſes, 
there is the meaſuring of fruſtum pyramides 
when their Baſes are not parallel. 

In the fifth Propoſ. there is the relation of 
the Sphere and Spherdide to the cylinders of 
their baſes and altitudes , as well of the parts 
as the whole. 2 

In the ſixth Propoſ. there is the meaſuring 
of the iddle Zone of a Sphere and Spheroide ; 
the middle Zone of a Spheroide, hath been ta- 
ken generally for the Figure repreſenting a 
Cask; ſo, the meaſuring of one, the other is 
meaſured. | 

In the twelfth Propoſ. there is the meaſu- 
ring of a portion of a Sphere, which may be 
applyed to the meaſuring of the inverted 
—_—_ of Brewers Coppers, or ſeveral other 

- "Ws 

In the thirteenth Prepol. there is the mea- 
ſuring of parabolick conoides, which may be 
taken for a Brewers Copper , the inverted 
crown. | 
H 4: Some- 
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Sometimes it may be a portion of a Sphere, 
or Spheroide, but ſometimes the portion of a 
paetbolick conoide ; other times the portion of 
a hyperbolick conoide, they ought to be taken 
as diſcretion ſeems convenient. . 

In the fourteenth Propoſ. there is the mea- 
ſuring of a Hyerbolic conoide, which may be 
token for a Brewers Copper. 

In Propoſ. 15, 16, 17, and 18. there is the 
mcaſuring of a ſphere, ſpheroide , parabolick 
convide and hyperbolick, conoide , as well the 
whole as their parts. | | 
If theparabolick or hyperbolick. conoides be 
taken for Brewers Coppers, with the help of 
the Tables of Squares and Cubes, they may 
eaſily be calculated foot by foot, or inch by 
inch according to the third Prop. | 

In the twentyeth Prop. there is the maſu- 
ring of Circular and E/iptick ſplindles, 

The middle Zone may be taken for a Cask. 

In the twenty firſt Propoſ. there is the mea- 
ſuring of the ſecond Section in a ſphere and 
ſphe roide. 8 | | 
' The uſe may be to meaſure the idle Zone 
of a ſpteroide, cut by a plane parallel to the 
axis; that is, when the ſuperfice of the liquor 
euts the heads of the Cask. 
In the twenty fourth Propoſ. there is the 
meeſuring of right clindrich hoofs, viz. Cir- 
tular, Elliptick, parabolick and Nn, 


IE. 
and may be uſed for the meaſuring of Brewers 
leaning Veſſels. 2 > 
If a Brewers Copper be taken to be of that 
Figure that parabolich or hyperbolick conoides 
are, and they ſtand leaning, the meaſuring of 
them is almoſt the ſame as though they did 
not lean. Re 7 OO EY 
Here I ought to have ſhewed the making, 
e and uſe of an Inſtrument for taking the lean- 
1 ng of ſuch Veſſels; But my buſineſs calls me 
e Hoff; 


However, they may be had of Mr. John 


. 1 


Marks Inſtrument maker, living at the Sign of 


e the Ball near Somerſet Houſe in the Strand, who 
f vas formerly Servant to that incomparable 
y NE inſtrument maker Mr. Henry Sutton. 

Here note, the Table of Squares and Cubes 


Iss very ready and uſeful in finding the porti 
·Jons of a ſphere, ſpheroide, parabolick and hyper- 
bolick conoides, 


- find two ſuch numbers, that their Product 
d being added to the ſum of their ſquares, the 
| ſum ſhall be a ſquare, and its Root commen- 
4s fu rable. 


Ir Et one of the numbers be A, and the 
other Z. The product may be AL; the 

16 If ſum of their ſquares ZZ AA; the ſum of 
¶ their ſquares and product may be ZZ + ZA 
; AA, equal toa ſquare whole ſide is, 2 2 
* that 


Cos) 


that is the ſquare ZZ — 4 Z +4, therefore 
ZL+TLA+AA=ZL—4TL-+ 4, that is, 
ZA+AA=—4Z + 4; Let Abe a unit, 
then 5Z=23, that is, Z=;, that is, Z is 3, 
and A, 5. Theſe two numbers make good the 
quellana, for 3 in 5, is 153 the ſquare of 3, 
9, and the ſquare of 5, is 253 their ſum is 49, 
whoſe Root is 7. Albert Girad obſerves from 
this ſeventh Propoſ. of the 5th. of Diophantus, 
That if 3 be a. Triangle made of 3 ſuch 
numbers, the Angle oppolite,to the greateſt I ' 
fide will be 120 degrees. It may be further ſi 


obſerved, that if there be 2 right angled Tri- 
angles made of theſe. 3 numbers, the ſum of 
the hypoteruſe and baſe of the one, will be 
equal to the ſum of the hypotenyſe and baſe of 
the other; and alſo the area of the one ſhall 
be equal to the «rea of the other. 


| 


The ſum of their Squares. 

The difference of their Squares. 
Their double Rectangles. 

The ſum of their ſides. 

Their Areas. 


Here note, the double Rectangles are 
taken for their Altitudes. 


| 


Here 
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BER Here note, P 

In Progreſſions from a Unit, the ſum, of 
the ſum and difference of the greateſt number 
in that progreſſion, and any one number be- 
wixt the greateſt and Unity, * to the 
um, of the ſum and difference of that ſame 
greateſt number; and any other number be- 


n vixt Unity and that greateſt. 

1 c 

q Further note, 

t This ſeventh Propoſition is a Lemma to the 


1ghth,. to find three Triangles of equal areas; 
herefore the areas are equal, and the hypo- 
ſe and baſe of the one, is equal to the hypo» 
eaſe and Baſe of the other. 8 
A general Theorem for the finding of two 
l ach numbers; Take the ſquare of any num- 
er, from which take a Unit ; take the double 
that number, to which adde a Unit; that 
um and difference will be the two numbers 
quired. Thus, 
The number taken is 3, its ſquare 9, leſs 
unit is 8 the double of 3, is 6 more, a unit 
7; theſe two numbers makes good the 
ueſtion. | 
For 56+64+49=169, whoſe root is 13. 
Two right angled Triangles being made of 
e ſicſe three numbers, viz. 7, 8, 13. according 
0 the former method, will have that ſame 
ualification. 
re | This 
bh | 
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This Propoſition was publickly propoſed i 
-PaR1s in the year 1633, which Renatos dt 
Cartes reſolved, and Francis Schootew publiſil 
ed in Se, 12. Miſcel. incumbred with a ſquarf | 
adfected equation, with ſurds. 
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E'rata. 


Page 19, line 3, for Eclipticꝶ read Flliptich. p. 25, for Exe 
gu r. Excauatis. p. 29, 1.12, for 3; f. 3. In the ſame line, for 30 
BE; r. BC BF D. p. zo, I. 22, for Z B. r. Z C. p. 38. l. 1. 
for NR, r. NP. p. 39, I. 13, put; after Line. p. 46, l. 21 
for 634, r. 62.4. p. 13 J. 3, for APR, r. AP K. p. 48, J. 2 
for Z B, r. X B. p. 60, I. alt. for R OP M, r. ROA AN. 
61, I. 6, for V, r. VI. p. 64, l. 4, for G G, r. GC. p. s. 
I. 18, for N * GQ. P. 20, P- 711, 55 put 5 after 
p. 74, I. 4, for GEP M; r. CEP M. p. 8e, Lz I, put: befar 
all. p. 82,1. 25, after K AB O put , 
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APPENDIX 


Stereometrical Propoſitions; 
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I. Note. 

\ San Abſtra from the undoubted Azioms 
ot Geometry, it is generally obſeryed; that 
in a Rank of numbers, having equal diffe- 

 rencethe ſecond differences of he the 

of thoſe numbers are equal; the third differences 
— Aide thoſe numbers rr equal : and ſo in 
or igher ers. Thi 3 Ws 
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Obſerve in the firſt of theſe Examples, in the firſt 
collum are the numbers of a progreſſition, having 
equal difference, to wit, a unite. In the ſecond co- 
lum, che ſquares of thoſe numbers. In the third co- 
lum, the firſt differences. In the fourth colum, the 
ſecond differences, to wit, 2, 2, 2. In the ſecond 
Example, in the firſt colum are a Rank of numbers, 
having equal difference, to wit, 3. In the ſecond 
colum, their ſquares. In the third colum, the firſt 
difference. In the fourth colum, the ſecond diffe- 


rence. 
II. Note. 


Hence it follows, that by the help of ſuch diffe- 
rences the table of ſquares may be calculated : thus, 
in the firft Example, the ſum of 1 and 3, is 4; the 
ſquare of 2. The ſum of 2, 3 andy, is 9; the {quart 
of 3. The ſum of 2, 5 andg, is 16, the ſquare of 4. 
The ſum of 2, 7 and 16, is 25; the ſquare of 5. The 
ſum of 2, 11 and 36, is 49; the ſquare of 7. we 


Ef 
III. Note. 


Like plain numbers are in the ſame proportion 
one to another, that a ſquare number is in, to a 
ſquare number : Euclide the 26 Propoſition of the 


Eighth Book, Therefore the ſecond difference in 
ſuch a Rank of plane numbers are equal. Further, 


what planes and ſolids are either equal or propor- 
tionable to ſuch Ranks may be gradually calculated; 
as in the laſt. 
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In the firſt Example, in the firſt colum are the 
numbers in a Rank having equal difference, to wit, 
a unite. In the ſecond colum, the cubes of thoſe 
numbers. In the third colum, the firſt differences 
of thoſe cubes. In the fourth colum, the ſecond 
differences, In the fifth colum, the third differen- 
ces, to wit, 6, 6. The like in the ſecond Example. 


V. Note. 


Hence it follows, that the table of eubes may be 
A3 made, 


| (4) 
made thug : In the firſt Example, 1 and 7, is 8; the 
cube of 2. The ſum of 8 and 19, is 27; the cube of 
3. The ſum of 18, 19 and 27, is 64, the cube of 4. 
The ſum of 6, 18, 37 and 64 is 125; the cube of 5; 
The ſum of 6, 24. 61 and 125, is 216; the cube of 
6. The ſum ot 6, 30, 91 and 216, is 343; che cube 
Of 7. The like in the ſemnd Example. 


VI. Note, 


Like ſolid. numbers are in the ſame proportion 
one to another, that a cube number is in to a cube 
number. Euclide the XX VII Prop. of the Eigheh 
Book, Therefore the third differences in ſuch a 
Rank of ſolid numbers are equal : further, ſuch 
planes and ſolids as are either equal or proportio- 
nable to ſuch Ranks, may be gradually calculated, 


- 


as in the laſt. 


VII. ore. 


If a Rank of Squares, whoſe Roots have equal 
differences, be multiplied by any number, the ſe- 
cond differences of ſuch a Rank of proucts are e- 

qual. Let the number multiplying be 10. 


2 In the firſt colum are the num- 
E bers bearing equal difference. In 
E the ſecond colum are the ſquares 
3 3 of thoſe numbers. In the third 
4 16 colum the products. In the fourth 
5 25 colum che firſt differences. In the 
2 fiſch colum the ſecond differences 


— and they equal, 
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VIII. Note. 


If unto ſuch a Rank of Products, as in the laſt, 
there be added a Rank of Cubes, whoſe Roots are 
equal to the Roots of the Squares, the third diffe- 
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rences of ſuch a Rank will be equal, 
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In the firſt colum are the numbers having equal 


IX. Note. 


Let a conſtant number be added to a Rank of 


difference. In the ſecond colum the Products of 
their ſquares by a given number. In the third co- 
lum the cube of the numbers in the firſt colum. In. 
the fourth colum the ſum of the products and cubes. 
In the fifth colum their firſt difference. In the ſixt 
colum the ſecond differences. In the ſeventh co- 
* third differences which are equal. 


Products, ſo that one of the numbers multiply ing 


A 4 
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(6) 
be a conſtant number, and the other of the num. 
bers be the ſquares of numbers having equal diffe. 
rence, and this Rank of ſums be added to a Rank 
of cubes, whoſe roots are the ſame with the roots 
of the ſquares; ſuch a compounded Rank will have 
their third difference equal. Thus, 
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In the firſt colum are the numbers having equal 
difference. In the ſecond colum is the conſtant 
number to be added. In the third colum are the 
Rank of products, that is, the ſquares of the num- 
bers in the firſt colum multiplied by a given num- 
ber. In the fourth colum are the cubes of the num- 
bers in the firſt colum. In the fifth colum are the 
ſum of the numbers in the ſecond, third and fourth 
colums. In the faxth colum are the firſt differences 
of their ſums. In the ſeventh colum are the ſecond 
differences. In the eighth colum the third differen- 
ces, and they equal, 


X. Note. 


Ina Rank of numbers, having equal difference, 
and equal in number; if the third part of the cubes 
of each of theſe numbers, be ſabſtrated from the 
products of the ſquares of each of theſe numbers, 
in halt che greateſt number of that Rank, the re- 
; mainders 


ink 
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mainders will be a Rank of numbers,equal to all the 
ſquares in the ſeyeral portions of one fourth of a 


ſphere, whoſe diameter is equal to the greateſt 
number in that Rank, and the third differences of 


this Rank of portions are equal; but the farſt and 
ſecond differences will increaſe and decreaſe, diffe- 


rently one from another, Thus, 
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In the firſt colum are the numbers having equal 
difference. In the ſecond colum are the pyramides 
adſcribed within the cubes of the numbers in the 
Grit colum. In the third colum are the products of 
the ſquares of the numbers in the firſt colum, by 
half the greateſt number in the firſt colum. In the 
fourth colum are the differences of the numbers in 
the ſecond and third colums, that is, all the ſquares 
in ſeveral portions of one fourth of a ſphere,whoſe 
diameter is 24. In the fifth colum are the firſt dif- 
ferences. In the ſixt colum are their ſecond d. ffe- 
rences. In the ſeventh colum are the third differen- 
ces, and they equal, XI. 
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XI. Note: 


The Application or Uſe of the 
Preceeding Notes. 


The application or Uſe may be, to calculate Py- 
ramides and cones, either the whole or their parts, 
as alſo to calculate the paraboiick and hyper bolick 
eonoides, either the whole, or their fruſtums; yet 
alſo, to calculate the ſphere or ſpheroide, either 
the whole or their portions or Zones, and that 
gradually, that is, to find the ſolidity upon every 
inch or foot. 


idity of 4 parabolick Conoide upon 
every two inches, 


To find the ſol 


Todo which, confider the Diagram of the 18 
Prop. of my Stereometrical Prop, Let PA be 16; 
AR 12; therefore AV or PH will be 9; for it 
ought to be as P A, is to A R; ſo is A R, to A V. 
Loet the axis AP be divided into eight equal parts; 
Viz. 2, 4, 6, 8, 10, 12, 14, 16. Let there be planes 
drawn parallel to the baſe, through every one of 
theſe diviſions, though in the Diagram there is not 


ſo many. From P to the firſt Q ſuppoſe to be 2, its 


ſquare 4; the half thereof 2, which multiplied by g 
equal to P H, the Product will be 18; that is, the 
Priſm QZ GIH; equal to all the ſquares in the 
portion of the conoid QO P. Let from P, to the 
lecond Qbe 47 its ſquare 16, the half is 8 3 which 

mu ti- 


e 


C9) 
muſeiplied by 9, the Product is 72; equal to the 
Priſm QZ FIHP, equal to all che ſquares in the 
portion of the conoid QO. Let from P to the 


third Q be 6, its ſquare 36, the half of it is 18, 
which mult plied by g, the product is 162; the 


Priſm QZ E IH; equal to all the ſquares in the 
third portion of the conoid QO P. 


Having obtained two portions, the reft may be 


obtained thus: having obtained the ſecond d ffe- 
rence, which is 36, we may proceed to find the reſt 
by the Seventh Note; thus, add 36 to 54, and it 


makes go:which added to 72, the ſum is 162, equal 
to all the ſquares in that portion, and ſo in order; 
36, 90 and 162; the ſum is 288. 36, 126 and 288; 


the ſum is 450. 36, 162 and 450, the ſum is 648, 
&c. 3 


A In the firft colum are the parts 


:24|—| ces. Theſe portions in the ſecond 
882 36 : 

——|70}-| Ccolum may be reduced to circular 
[252 _|_ portions, thus, as 14 is to 11; fo 
—— — areal! the ſquares in theſe porti- 


ons to the portions themſelves. 


Ba 


I. Scholium : 


The uſe of this gradual calculation may be thus: 
Suppoſe a Brewers Copper be in form of a para- 
| bolick 


O OOt- 

5 I. >. 35] of the altitude of the conoid. In 
ie the ſecond colum are all the 
5 ze ſquares in ſeveral portions of one 
＋ e fourth of a conoid. In the third 
1 755112176) colum the firſt differences. In the 
FN 26 fourth colum the ſecond differen- 
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(10) 
bolick conoid; the quantity of liquor therein con: 
tained may be found, thus, having calculated 4 
table upon every inch, or two inches, or as iz 
thought convenient; then having a ſtraight Ru- 
ler divided equally into inches, putting the Ruler 


into the liquor to the bottom of the Copper, ſee 


how many inches of the Ruler is wet; with the 


number of wet inches enter the firſt colum of your 


table, and in the next colum are the number of cu. 
bick inches which that portion contains; the num- 
ber of cubick inches thus found, being divided by 
the number of cubick inches in a Gallon, the quo- 


tient ſhews the number of Gallons in that portion 
of the Copper. 


II. Scholium: 


To compoſe ſeveral works into one; 


As 14, is to 11; ſo are all the ſquares in one 
fourth of the conoid, to one fourth of the conoid 
it ſelf, becauſe this one fourth ought to be di- 
vided by the number of cubick inches in a Gal- 
fon , ſuppoſe it 288, to ſhew the number of Gal- 
lons in each portion, we may multiply 14 by 288, 
that is 4032. Then as 4032 is to 11] ſo are all the 
ſquares in one fourth of the conoid, to the Gal- 
lons in that one fourth. Further, becauſe this one 
fourth ought to be multiplied by 4, to reduce it to 


a whole conoid; therefore, divide the conſtant 
diviſor, that is, 403 2, by 4, and it will be 1008. 


Then, as 1008, is to 113 fo are thoſe ſeveral por- 


tions in the ſecond colum of the laſt table, to the 
| ; num- 


a aOa ci. oct ww. 


| (n) 
number of Gallons in thoſe ſeyeral portions of a 
parabolick conoid. By ſuch compoſitions may the 


Practitioner compoſe conſtant diviſors or divi- 
dends, which will much breviate the work; this is 


onely for an Example. 


Every parabolick conoid hath its ſecond diffe- 
rences equal. To find the ſecond differences, 
work thus, Square one of the equal ſegments of 
the axis, and multiply that Square by the Parame- 
ter, that product will be the ſecond difference. In 
this Example, the equal ſegment of the axis is 2, 


the ſquare of it 4; which multiplied by the Para- 


meter g, the product is 36, the ſecond difference. 
Half of the ſecond difference, is always the firſt of 
the firſt difference. Half 36 the ſecond difference. 
is 18, the firſt of the firſt difference, & c. Here 
note, this 36 is the ſecond difference of one fourth 
of all the ſquares in a parabolick conoid ; if 36 be 
multiplied by 4, it makes the ſecond difference 144; 
whoſe half is 72, the firſt of the firſt differences. 
Or, the firſt differences are found by caking half 
the difference of the ſquares of any two ſegments, 


which multiplied by the Parameter, thereby che 


firſt differences are obtained. Thus, to ſind the 
firſt difference anſwerable to the Segments 6 and 
?, the Square of 8, is 64 ; the Square of 6, is 36; 
ne difference of choſe Squares is 28, whoſe half 
314; which multiplied by the Parameter 9, the 
product is 126; the firſt difference anſwerable be- 
twixt Gand8, ad 
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XII. Note. 


To find the ſilidity of an byperbolick. conoid gra- 
dually, to wit, upon every three inches. 


For the performance of which, take notice of 
the XVI Prop. of Stereom. Prop, in that Diagram, 
Let AMequaltoABbeg Let ML equal to A E, 
be 6. Let A F be 15 : therefore FE will be g. 
Let the reſt of the conſtruRion be as in that Pro- 
poſition. Let from M to the firſt K be 3, whoſe 
ſquare is 9, whoſe half is 47, the area KHM, which 
being multiplied by ML, 6; the product will be 27, 
the priimKHNOLM. Becauſe F E, F C and FL 
are equal, that is. each of chem 9: Therefore, the 
farſt pyramid ON X ILM will be 9. Then this 
priſm and pyramid being added, will make 36, the 
whole priim KH XL M, equal to all the ſquares 
in the portion K Z M. Let from M to the ſecond 
K be 6, whoſe ſquare is 36, its half 18, the area 
KHM which being multiplied by ML, 6; the 
product will be 108, equal to the priſm K H NO 
LM. The cube of 6, is 216; a third part is 72» 
the pyramid ON X IL, this priſm and pyramid be- 
ing added together, the ſum will be 1 $0, the priſm 
KHXILM : equal to all the ſquares in the por- 
tion K Z M. LecfromM to A, be g; its ſquare 
81, the half 401, equal to the area A BM, which 
being multiplied by ML, 6 ; the product will be 
243 : the cube of g, is 729; a third part thereof 
is 243; equal to the pyramid FC DEL: this priſm 
and pyramid being added together, is 486; A 

* Whole 
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whole priſm ABDELS, equal to all the 83 


the portion A Z 
n | gran portions being obtained, they may 


be continued bye che VIII Neve, thus: 


For if the third dif- 
ferences which are e- 
' | qual, and in this Ex- 

. ample is 54, be added 
| to the firſt of the ſe- 

cond differences, be- 
| Ing 108, it makes 162» 

and by fuch additions, 
the ſecond differences 

in the fourth colum 
= made, Futther, by 
adding theſe ſecond 
differcnccs to the firſt 

_ of the firſt differences 

which is 36, it makes 
144, &c. = FA off in the third colum are 
made. Vet further, by adding theſe firſt differen- 
ces to the firſt number in the ſecond colum, che 
Rank of portions of == a conoid is made. 

eng 

By making uſe of the direQions in the firſt and 
ſecond Scholiums, the number of Gallons are ob- 
tained. The parabolick and hyperbelick conoides 
may well be made uſe of for Brewers Coppers; the 
parabolick, when the crown is ſomewhat hiunt . 
but the hyperbolick conoid when the crown is 
more ſharp, 
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py XIII. Note. | 


To calculate 4 Fphere gradually, to wit, upon 
every three Inches. 


Conſider the XV Prop. of Stereom. Prop. Let 
E D equal to E E, be 24. The reſt of the conſtru- 
ction as in that Prop. Let from E, to the firſt R be 
3, whoſe ſquare is 9 ; whoſe half is 47, the area 
RXE, which being multiplied by 24, the product 
will be 108; the priſm K HX REF. The cube of 


3, is 27; à third part thereof is g, the pyramid 


KHOIF; this pyramid taken from the former 
priſm, leaves the priſm RX O1FE, g: equal to 
all the ſquares in the portion R QE. From E, to 
the ſecond R, 6; its ſquare 36, the half 18, which 
multiplied by 24, makes 332; the priſm RX H K 
F E. The cube of 6, is 216, a third part of it is 72 
the pyramid KHOIF : this pyramid being taken 
from that priſm, there reſt 360; the priſm RXO 
IF E, equal to all the fquares in the portion RQE. 
Let from E to the third R be 9; its ſquare 81, t 

half thereof 407, the area RX E, this area being 
multiplied by 24, the product will be 972, the 


Priſm KHYREF : the cube of 9, is 729, a third 


part of it is 243, the pyramid KHOIF : this py- 
ramid being ſubſtracted from that priſm , the re- 


-mainder is 729; the priſm RXOIFE, equal to all 
the ſquares in the third portion RQE. Having 
obtained theſe three portions, the reſt may be 
found by their third difference, according to the 


The 


X. Note. 
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The numbers in the ſeyenth colum are the third 
differences, and they equal; the numbers in che 
lixt colum are the ſecond differences, and are com- 
poſed by ſubſtracting the numbers in the ſeventh 
from the firſt and laſt numbers in che ſixt colum; 
the numbers in the fifth colum are the firſt diffe- 
rences, and are compoſed by adding thoſe num- 
bers in the ſixt colum to the firſt and laſt of choſe 
inthe fatth colum; the numbers in the fourth colum 
are all the ſquares. in ſeyeral portions of one 
fourth of a ſphere whoſe diameter is 24, thoſe por- 
tions are made by adding the numbers in che fifth 
colum co the numbers in the tourch, thus, 261, and 
99, is 360. 369, and 360, is 729. 423, and 729, 
is 1152, &c. ä N 

Then making uſe of the firſt and ſecond ſcho- 
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lium the number of gallons are obtained. Or it 


it be mad?, as 4, 560 11, ſo is 54, to a fourit: 
}B number, 
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(15) 
number, with that fourth number proceede to 
make tables of che ſecond and firſt differences, 


and then the table of portions it ſelfe. Every 


ſphere hach its chird differences equall. To find 
the third difference, doe thus. Cube one of the 
equal ſegments of the axis and multiply that cube 
by 2, and chat product will be the third difference, 
thus, the cube of three is 27, which multiplyed 
by 2, the product is54 ; the third difference of 
all the ſquares in one fourth of a ſphere, Here note, 
that it is to be underſtood, that the axis of the 
ſphere is equally divided into an equal number 
of ſegments; ſo then, if the number of ſegments 
in the ſemiaxis, leſs by one; be multiplyed by 
the third difference, it gives the firſt of the ſecond 
differences. Thus, the number of ſegments in the 
ſemiaxis is 4, then 4 leſs 1, is 3; which being 
multiplyed by 54, the product is 162: the firſt 
of the ſecond differences. 

To find the third difference in one fourth of 
all the ſquares in a ſpheroid, do thus: The axis 
being divided as above in the ſphere; cube the 
difference betwixt two Segments, which being 
multiplyed by 2, makes a product; then, as the 
ſquare of the ſemiaxis, is to the ſquare of the 
other ſemidiameter; ſo is that former product to 


a fourth number, which will be the third diffe- 


rence, For the ſecond differences, uſe the Rules 
given for the ſphere. 


XIV. Note. 


To calculate a pyramid or cone gradually. To 
find che third difference in a pyramid work ay 
e rd gueresce! che 
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the Altitude of the pyramid being equally divided 


cube che difference of the two ſegments, which 
being doubled, makes a number; then, as the 
ſquare of the Altitude of the pyramid, is to the 


area of the baſe of that pyramid ; ſo is that for- 


mer number, to the third difference of that 
pyramid, 

To find the ſecond differences in a pyramid: 
As the difference of two of the ſegments of che 
Altitude, is to the following ſegment ; ſo is the 


third difference, to the ſecond difference anſwer - 


able to that ſegment. 

To find the firſt differences in a pyramid. 
Cube two of ehe ſegments, and take a third parc 
of their difference. Then, as the ſquare of the 
Altitude of the pyramid; is to the area of the 
baſe of that pyramid, ſo is that former difference ; 
to the firſt difference anſwerable to thoſe two 
ſegments, | 

Let there be a pyramid whoſe Altitude is 10, 
and one fide of che baſe is 40, and the other ſidt 
5; therefore the area of the baſe is 200. Let the 
Altitude be divided into five equall parts, and to 
calculate accordingly. To find the third differ- 
ence, the cube of 2, is 8; whoſe double is 16. 
Then, as 100 the ſquare of the Altitude, is to 
200 che area of the baſe, ſo is 16, to the third 
difference 32. To find any of the ſecond differ- 
ences at demand, to find che ſecond difference an- 
ſwerable to 8. As 2, the difference betwixt the 
ſegments 6, and 8, is to 8; ſo is the firſt difference 
32, to 128 the ſecond difference anſwerable to 8. 
The ſecond differences are in proportion one to 


another, as their anſwering ſegments; as 2, is to 


B 2 32 7 
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32; ſo is 8, to 128. To find any of the firſt dif- 
ferences, cubc the rwo Segments, to wit, 2 and 
4, and the cubes will he 8 and 64; then take 8 
from 64 and the Remainder is 56, a third part 
is 185. chen, as the ſquare of the Altitude 100, is 
to the area of the baſe 200; ſo is 182, to 372, 
the firſt difference anſwering to 2 and 4. Then 
by a continual) adding of the third difference to 
the ſecond differences they are made, and by ad- 
ding the firſt of the ſecond differences to the 
firit of the firſt differences and ſo n order the 
firſt differences are made, Laſtly by \adding the 
kirſt differences the Segments of the pyramid, 
are made according to the III. Note; or thus. 


| G; O 


The numbers in the fifth colum are the third 
differences, the firſt number in the fourth colum 
being found by the Rule before given, all the 
numbers in that fourth colum may be made by 
adding the third difference, thus, to 32 adde 32, 
the ſumme is 64. adde 32, to 64; the ſumme is 
96. adde 3 2, to 96; the ſumme is 128. The firſt 
number in the third colum being found by the Rule 
above, then 5; added co 32; che ſumme is 77 

adde 
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adde 64, to 377; the ſumme is 1012. adde 96, to 
1015, the ſum is 197;. adde 128, to 1971; the 
ſum is 325. further, adde the firſt of the third 
colum, to the firſt of the ſecond colum; thus, adde 
5% to o; the ſum will be 35, adde 577, to 52, 
the ſum is 423-adde 1015. to 423; the ſum is 144. 
adde 1975 to 144; the ſum is 3415, adde 325;, 
to 3414 ; the ſun is 666%, 

It it be to calculate a core whoſe diameters of 
the baſe are 40 and 5. Let it it be made, as 14, 
is to 11, fois 32, to the tlurd difference of the 
ſame cone. Then proccede wich che chird dit- 
terence to make the ſecond and,firſt; and laſtly, 


the table it ſelf. . A 
J -*: 
XV. Note. 


The calculation of fruſtum pyramides whoſe 
baſes are unlike, To the performance of which 
conſider the third cafe of the ſecond propolicion 
of Stereom, Prop. 

Every ſuch folide hath its third differences 
equall, but the ſecond and finſt differences will be 
complicated according to the IX. Note. 

To find the third difference proper to tlie 
pyramid B CDH FE, Let the conſtruction and 
numbers be the ſame as in that diagram, and let 
it be to calculate it upon every two inches, thus. 
The cube of 2, is 8; the double thereof is 16, 
Then, as the ſquare of the Altitude 40, that 's 
1600, is to the area of the bite B CDH. 336; 
ſo is 16, to 3-25. by the Rite delivered in the 

B 3 14 Note, 


— 
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14 Note, the firſt of the ſecond differences is 
372. and the firſt of the firſt differences is 3 

The ſolide HDE GV F hath its ſecond dies 
ences equall by the VII. Note. 

To find its firſt and ſecond differences. The 
ſquare of 2, is 4. which multiplyed by FV. 26; 
the product will be 104. then, as 40 the Altitude, 
is to HD, 28; ſo is 104, to 72-42. the ſecond 
difference. Therefore the firſt of the firſt differ- 
ences will be 36-4. 

To find the ſecond differences of the ſolide 
ABHOIF the ſquare of 2 is 4, which multi- 
plyed by I F, 30; the product is 120, then, as 
40, the Altitude; is to OA, 12: ſo is 120, to 
36, the ſecond difference. Therefore the firſt of 
the firſt differences are 18. For the complication 
of theſe differences. 


I 2 3 
| 5% |_3555 | 3555 in the pyramid CDH 
12 2 the priſm m HGEDFV 
| if | 86. | in | the priſm ABHOIF 
| | 


$4555 | 112555 | 3755 their ſumme. 


— 


Rejecting che denominators they may be writ- 
ten Thus, 


| 5496 1 11216 | 336 | 


Becauſe the denominators are RejeRed, there- 
fore the two laſt figures toward the Right hand 


arc deci mals, 


— — 


92300 


121143936 


Tee 


141377768 


1 — 


220936 


233832 


1614822 2479 


16162483 
81885464 
2160000 2 
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260632): 
274536 -- 


2752128 323332 
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03070 392 
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283403904 * 


EE 3 
36 48971525 
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The conſtruction of the table may be thus; 
the numbers in the firſt colum are the third dif- 
ferences. The firſt number in the fourth colum is 
the complicated ſecond difference, and the other 
number in that fourth colum are made thus, to 
the firſt 1 1216,adde 336; the ſum is 11552. Then 
to that 11552, adde 336; the ſum is 11888, &c. 

The firſt number in the third colum is compli- 
cated from the firſt complicated difference and 
a parallelipepidon whoſe baſe is the plane RIFV, 
and the Altitude the firſt Segment of the Altitude 
of che fruſtum, thus, the plane RIFV, is 780; 
which being doubled is 1560; then, 156000 more 
5496 is 161497; the firſt of the firſt differences, 
then 16:496 more 11216, is 172712. Further, 
172712 more 11552, is 184264. Yet farther 
184264 more 11888, is 196152, &c. 

The numbers in the ſecond colum are made 
thus, the firſt number in the ſecond colum, is the 
fame as the firſt number in the third colum, then, 
161496 more 172712» is 334208, and 334208 
more 184264, is $18472, &c. 

Then makeing uſe of the firſt and ſecond ſcho- 
um, the quantity of Liquor that ſuch veſſels 
contain may eaſily be obtained. 


XVI. Note. 


To calculate Eiliptick ſolides whoſe baſes are 
valike. The calculation ot ſuch ſolides are the ſame 
as in the 15,note for if the firft, ſecond and third 
complicated differences be found , then make- 
ing uſe of this propotion as 14, is to 11; 10 is 
336; to the third difference, And 
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And 
As 14, is to 11; ſo is 11216, to the firft of 
the (econd differences, 
Further 
As 14. is to 11, 10 is 161496, to the firſt of 
the firſt differences, then proceede co make the 
table it ſ«if, as in the 15 note. Or make uſe of 
the ſecund ſcholium of the 11 note and you will 
have the quanticy in Gallons. 


Or 

Such Elliptick ſolides may be calculated by the 
12 note: for every ſuch Elliptick ſolide is equall 
to a fruſtum hyperbolick conoide whoſe circular 
baſes of che conoide, are equall to the Elliptick 
baſes of the Elliptick ſolide; and the Altitude 
of one fruſtum is equall to the Altitude of the 
other. 


XVII. Mere. 


Every hyperbolick conoid hath its third diffe- 
rences equal. 

To find the third, ſecond and firſt differences 
in an hyperbolick conoid, and conſequently to 
calculate that conoid gradually, In the foremen- 
tioned diagram of the 17. prop. Stereom. Prop. 
Let GM, che Tranſverſe diameter be 12. ML. 
the parameter 6. MA, the axis of the conoid 


24. 
To 
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To calculate the ſolidity of this conoid yo 


pon every three Inches. 
To find the third difference of this conoid. 


Take the difference of two of the Segments,to 
wit, 3; whoſe cube is 27: whoſe double is 54. 
Then, as GM, 12; is to ML,6:ſo is 54zto 27. The 
third difference of all the ſquares in one fourth 
of that conoid proper to that pyramid FCDEL. 

By che Rule in the laſt note the firſt of the 
ſecond differences is 27. 

For the firſt of the firſt differences , worke 
thus; take the firſt Segment which is 3 ; whoſe 
cube is 27, a third part is 9, then, as GM, 12; 
is to ML, 6: ſo is g, to 4:. the firſt of the firſt 
differences proper to the pyramid FC DEL. 

The ſecond and firſt differences of all the 
ſquares in one fourth of this conoid, is complica- 
ted from the ſecond and firſt differences of the 
pyramid FCDEL, and the ſecond and firſt diffe- 
rences of the priſm ABCFLM. Every ſuch 
priſm hath it ſecond difference equall. 


To find the ſecond and firſt difference of the 
priſm ABCFLM, 


Square the difference of two of the Segments 
of the axis, to wit, 3; that is 9, which being 
multiplyed by the parameter ML. 6; the product 
15 54, the ſecond difference. The firſt of the ſirſt 


d ff:rences of every ſuch priſm is half of the 
ſecond 
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ſecond difference; therefore the firſt of the firſt 
differences is 27. 


To complicate theſe differences. 


_—___ 


WM 3 2 


4. | 27| 27 in the priſm FC BEI 
27 54 in the priſm K BCFLN 
312 8127 in all the ſquares 0 ot one fourth 


{of chat hyperbolick conoid. 


| 3553 — 27 
f 51 2185 2 


In the firſt colum are the third differences. In 
the fourth colum the ſecond differences. In the 
third colum the firſt differences. In the ſecond 
colam the portions of all the ſquares of one 


fourth of an hyperbolick conoid, upon every three 
inches, 
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inches, whoſe Tranſverſe diameter is 12, and 
parameter is 6, and axis is 24. 

The conſtruction of this table is tlie ſame as 
the former; thus, 81 more 27; is 108. more 27; 
is 175. more 27, is 162. &c. 

314, more 813 is 1125 more 108; 15 22050. &c, 

o more 31+; is 311. more 11255 is 144. more 
2201 is 3641. more 335; is 720, 

Here remember that the Traniverſe diameter 
is found, by the 9 of the 23 Propoſition, of 
Stream. Prop, Allo the parameter found by the 
convert e of the firſt part of the 11 Prop. of 
Stereom Y ep, The parameter of the parabolike 
conoid 1s found, by the converſe of the 9 Prop. 


Or Stereo,. Prop. 
Ni | 
XVIII. Note. 
Cautions Concerning Reduflion, 
( 

Tf it be to calculate pyramids whether Regular 
or Irregular, hole or fruſtums; the third, ſecond 
and rſt differences are to be found as above: 
then Reduce thoſe differences into Gallons and 
parts ot a Gallon, or Þarrel!s, or parts of a 


barrc's : 
Thus 


Suppoſe 288 cubick inches make one Gallon, 

and 36 Gallons make one Barrell. 
Then, 

If the meaſure be taken in inches, divide the 
third, ſecond and firſt differences by 288, and ſo 
there will be three quotients in Gallons or * 
0 


w 
hb —- 
3 
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of t Bilon, , then with choſe * quotfents 
procede to make the table of ſolid Segments, 
and that table will be in Gallons or parts of a 
Gallon. If ic be to calculate a table in Barrells 
multip'y 288 by 36 and che product will be 10368 
the number of cubick inches in one Barrell. Then 
divide the third, fecond and firſt differences by 
10368, there will be three quotients in Barrells 
or parts of a Barrell: Then with cheſe three 
quotients proceede to make the table of ſolides 
Segments. 

That table being ſo made will be in Barrells 
or parts of a Barrell, 


To calculate Cones and} Elliptick ſolids, — 
the whole or their fruſtums. 

Haveing found their third ſecond and firſt 
differences, as above, and it be to calculate them 
in cubick inches, Let it be made as 14, is to 11; 
ſo is the third difference, to a fourth, 

And, 

As 14, is to 11; ſo is the ſecond difference, 
co a fourth, 

Fucther, 

As 14, is to 11; fo is the ſirſt difference, 
to a fourth with thele three number thus found, 
proceede to make the table of ſolid Segments, 
and that table will be in cubick inches, 

To calculate theſe folids in Gallons. 

Multiply 14 by 288 the product will be 4032. 

Then, 


As 4032, to 11; ſo is the third difference, to 
a fourch. 


And 
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And; # -! ; 

As : 4032, to 11; ſo is the ſecond difference, 
to a fourth. 

Further, 

As 4032, to 11; ſo is the firſt difference; to 
a fourth, 

With theſe three numbers thus found, proceed 
to make the table of ſolid Segments. So that 
table will be in Gallons. 

To calculate theſe ſolids in Barrells. 

Suppoſe 288 cubick inches makes one Gallon, 
and 36 gallons makes one Barrell, then multiply 
288, 36 and 14 one into another and they make 


145152. 
Then, 


As 145152, is to 11; ſo is the third difference, 
to a fourch. 
And, 


As 145152, is to 11; ſo is the ſecond difference, 

to a fourth. 
Further, 

As 145152, is to 11; ſo is the firſt difference, 
to a foruth. 

With theſe three numbers thus found make the 
table of ſolid Segments : that cable will be in 
Barrells. 


III. 

Having found the third, ſecond and firſt diffe- 
rences of all the ſquares of one fourth of a ſphere, 
ſpheroid and hyperbolick Conoid, as in the 12 and 
13 notes and the ſecond and firſt differences of 
all the ſquares of one fourth of a parabglick 
conoid as in the II note: they may be Reduced 
to Circular differences. 

Thus, 


««% © 
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_ * 
As 14, is to 11 ; fo is the third difference, to 
a fourth, . 


And, | 
As 14, is to II, ſo is the ſecond difference, to 
a fourth. 
Further, 


As 14, is to 11; ſo is the firſt difference, to 
a fourth. 

Wich theſe numbers thus found make a table, 
of ſolid Segments of cubical inches of one fourth 
of any of theſe ſolids. 

Theſe ſolid Segments ought to be multiplyed by 
four, to reduce them to folid Segments of a whole 
ſphere, ſpheroid, hyperbolick and parabolick conoid: 
but to ſhun that work divide 14, by four, and then 
find che new differences; but becauſe 14 cannot be 
juſt divided by four, therefore divide 14, by two, 
and multiply 11, by two, and then work; Thus, 


Then, 
As 7, to 22; ſo is that third difference, to a 
fourth. 
And, 


As 7 to 22; fo is that ſecond difference, to 4 
fourch. 

Further, 

As 7, to 22; fo is that firſt difference, to a 
fourth. 

Wich theſe numbers thus found, proceed to 
make tables as is taught in thoſe Notes: tables ſo 
made, will be cables of ſolid Segments of thoſe 
ſolids, in cubick inches. 

Jo calculate chefe ſolids in Gallons. 

8 | __ Multiply 


(30) 


Multiply 288 by 14, whoſe product is 4032 ; 
one fourth thereof is 1008; Wy 


Then, 
As 1008, is to 11; fo is the third difference, 0 
to a fourth, | 
And 


As 1008, is to 21; ſo is the ſecond difference, 
to a fourth. | 


a & 3K 


| Further, 

As 1008S, is to 11; ſo is the firſt difference, 
to a fourch. 

Tables being made, with numbers thus found; 
according to the former directions in che ſphere, 
ſpheroid , hyperbolick and parabolick conoids , 

weill be tables of ſolid Segments of a whole ſphere, 
ſpheroid, hyperbolick and parabolick conoid, in 
Gallons or parts thereof, 
oe calculate theſe ſolids in Barrells. 4 
tiply 4032 by 36, che product will be : 
145152, one fourth thereof will be 36288, 


l 
Then, . 
As 36288, is to 11 ; fois the third difference, 0 


to a fourth. 
And, 


As 36288, is to 11; ſo is the ſecond difference, 
to a fourth. a 
Furcher, 5 
As 36288, is to 11; ſo is che firſt difference, 

to a fourth. 

Tables being made, witli numbers thus found, 
according to the former directions, will be tables 
of ſolid Segments in Barrells. & c. 
| | Ihen, 
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: Then, 

Uſing a Rod or Ruler equally divided into 
inches as in ſcholium che firſt , the number of 
Gallons or Barrells may ſpeedily be obtained, 

As for the juſt magnitude of the Gallon, it is 
not my buſineſſe to diſpute z that being deter- 
mined by cuſtom or Authority: I cook 288 
onely for Example ſake. * 


XIX. Note. 


In a Rank of numbers having 
equal differences. 


Let the firſt term in the Rank be Z, its ſquare 
ZZ. the ſecond term 2Z, its ſquare 4ZZ, there- 
fore the firſt of the firſt differences is 3ZZ, the 
third term in that Rank 3Z, its ſquare ZZ, then 
gZZ, Leſs 4Z Z, the ſecond of the firſt differences 
5ZZ, therefore 5ZZ Leſs 3Zz Z the ſecond 
difference will be 2ZZ. 

Further, 

The fourth term in that Rank is 4Z, its ſquare 

is 16Z Z, then 16ZZ Leſs ZZ the third of the 


firſt differences 7ZZ, again, 7ZzZz Left 5ZZ - 


the ſecond difference is 2ZZ. 
Hence it follows, 
That the ſecond difference is equall to the ſquare 
of the firſt rerm doubled. 
Or alſo, : 
The ſecond difference _ equall to the ſquare 
| 0: 


* 
| 
| 


- * _— a. 
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of the difference of two of the terms, (ia order 
taken) doubled. 5 
By the lame method e find that the third 
differences ina Rank of cubes are equall, and the 
third difference is equal to the firſt term multi- 
plyed by 6. 93 Y 

Or, 


The third difference is equal to the cube of the 
difference of two of the terms, taken in order, 
mulciplyed by 6, 

The index and equal difference, of every power 
agrees ; to wit, the index of the ſquare is 2, and 
the ſecond differences are equal. The index of the 
cube is 3, and the third differences are equal. The 
index of the ſquare ſquared is 4, and the fourth 
differences are equal. &c. : wn. I 
The equal difference of every power, is com- 
plicared from the index of that power,and the equal 
difference of the next Leſſer power. | 
Let the Rank be in naturall order, Thus; 


1 * 


I, 21 3. 4. &c. 
The indices of the powers, Thus. 


1 
Z | ZZ ZzzZZ ZZZzzZ | ZLEZZ | 


A unity the equal difference in that naturall 
Rank, whoſe ſquare is 1, 'which multiplyed by 2 
the index of the ſquare the product is 2, the equal 
difference in the ſquares. 3, the index of the cube 
multiplyed by 2 the equal difference in the nge 
C 13 le 
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the product is 6, the equal difference in the cubes. 
4 the index of the ſquare fquared multiplyed by 
6 the product is 24 the equall difference in the 
ſquare { „ &c, 

If che Rank be in order thus, 2, 4,6, 8, & M 

2 the equal difference of chis Rank whoſe 
ſquare is 4: multiplyed by 2 the index of the ſquare 
the product is 8; the equal dificrence of the 
ſquares in ſuch a Rank. Becauſe the equal diffe- 
rence of the Rank is 2, therefore the indices are 
to be doubled, &c. 

And the equall differences of the powers in 
ſuch a Rank will be 8, 48, 384, &c. 


RX. Note. 


For the more eafier calculation of the ſecond (eftions 
of the (phere and ſpherotd , worke, Thus. 


From the double of the ſuperficies of the 
triangle B ZN, ſubſtract the ſuperficies of the 
triangles BZGD and NZPA, the Remainder 
will be che ſuperficies of the triangles BZ PA 
and NZ GD, the areas of theſe cwo triangles 
being ſubſtracted from the area of the triang le 
NZ B, the Remainder will be the ſuperfice of the 
triangle Z G DAP. 


FINIS. 


W K 
* 
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By Fob» Baker, living in Barmonſey-ſtreet in South- 
_ wark, over againſt the Princes- Armes, is Taught 
Arithmetick, both in whole numbers and fractions, 

Decimal, Logarithmetical and Algebraical, Geome- 
try, Trigonometry, Aſtronomy, the uſe of Globes, 
alling, &c. 


Navigation, Meaſuring, Gageing, Dy 


Alſo the Conſtruction and uſe of all the uſual lines 
put upon Rules or Scales, He alſo teacheth how 
to find the (Length and) Spreading of a Hip- 
rafter, only by a Line of Chords of ſingular uſe 
for Carpenters, a way not as yet vulgarly known 
amongſt Workmen, | 


Faults Eſcaped in the Impreſſion gf 1 
Stereometrical Propoſitions. 


Page 1, line 18, for and Z Read and H. p. 10, 
1. 23, for 56, r. 58. p. 34, l. 25, after Rl put. 
p. 43» for 297232, r. 297432. p. 45, for 18, r. 

432. p. 46, 1. 1, for XVI, r. XVII. and 1. 21, 
för AE, 16; r. AF, 6; p. 48, 1. 6, for 634. r. 
624. P. 51. 1, 22, for diameter, r. ſemidiameter. 
p- 58, I. 25, for ZB, r. XB; p. 63, l. 1, for XIII. 
r. XXIII. p. 100, 1,17, for parameter, r. diameter. 
p. 102 and 103 for as 4 to 3, r. as; to 2. p, 105, 
I. vlt. for Z ＋ 2. r. Z — 2. p. 106, l. 4, for Z=,, 
r. Z. and l. 25, for 89, r. 98. 

p. 7 againſt 12 in the firſt col. in the ſec. r. 576. 
and in the fifth colum f. 96 r. 99. p. 13. in the 
ſecond col. f. 46. r. 36. and in the ſame col. f. 
2216, r. 2916. 
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